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A CLIPPER ON THE HOMEWARD RUN 

Most famous as well as most graceful of all sailing-ships were the ('Uppers, a speciiU tyiie ot 
sharp-bowed vessel built for quick sailing and chiefly en ployed in the C'hina tea trade. The days 
of their great races to be first home with the season's new tcia were between 1850 and 1S70, and 
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RECORDS OF THE ROyAL NAVy 


T here had been one or two 
kings before Alfred who made 
use of ships to help them in 
their battles. But it is to King 
Alfred that the main credit must be 
given as the founder of the Royal Navy. 
Danish vessels at that time were in the 
habit of ravaging the coasts of England 
and were able to land their men at will 
Alfred determined to put a stop to this 
form of amusement. 

His biggest naval battle oft the 
Devonshire coast was fought with nine 
of the new ships he had built specially 
for the task. It must have been a tough 
fight, with stranded vessels being 
attacked by parties of men who waded 
from their own ships to board the 
enemy craft, or with one ship getting 
alongside another and beginning a 
fight which was literally “ to the 
death." Three of the Danish ships 
managed to get away but, owing to 
lack of men after the fierce battle, two 
of them were wrecked and the sole 
survivor was captured. 

^ This was in 892, and for the rest of 
his reign Alfred had no more trouble 
with the Danes. These ships of 
Alfred’s Navy were big for their time. 


Tiiey carried a single mast and some of 
them had as many as sixty oars. It 
was a long time before the Danes ven- 
tured across the sea again and they had 
learned the lesson of a big Navy. 
Having established themselves in 
England in 1013 they kept a strong 
fleet in readiness to guard the shores. 

Harold, who came to the throne in 
1066, might have commanded a fair- 
sized fleet but was busily occupied in 
fighting the invaders from Norway and 
failed to use his ships when the Nor- 
mans crossed the Channel. Harold lost 
his life and William the Conqueror 
made full use of the ships both for 
defence and trade. William’s succes- 
sors followed the same way and Henry 
de Burgh in 1217 won a great naval 
victory over the French off Dover. 
When Richard Coeur de Lion set off on 
the Crusades he took the first English 
Navy overseas expedition, some of his 
ships carrying forty knights and their 
horses, with forty foot soldiers and a 
number of servants as well as fifteen 
seamen. The stores aboard were suffi- 
cient to last them for twelve months. 

The men themselves were armed with 
bows and arrows, pikes, lances and 
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swonls, and had cumbersome weapons 
for throwing heavy stones, but most 
of the fighting that took place was of 
necessity hand-to-hand conflict Yet 
the Navy was not, strictly speaking, 
the Royd Navy, nor were the vessels 
warships. They could trade or they 
could light, but they were inastly 
private ships called on to serve the 
king. The Cinque Ports were required 
to furnish a certain number of galleys 
when demanded and the king paid for 
their use. It was not always easy to 
muster the ships and the poits often 
did their utmost to avoid the service, 
while the seamen preferred to carry on 
their own private wars against their 


neighbours on the other side of the 
Channel. 

The hrst time the word “ admiral " 
was used was about 1297 when William 
de Ley bourne was made “ Admiral of 
the Sea of the King of England.” In 
1340 Edward III was able to collect a 
fleet of some 200 vessels in all to 
attack a French fleet preparing to 

settle finally Edward’s claim to be 

King of France. Edward’s fleet crossed 
the sea and attacked the French at 
theii anchorage. The result was the 
almost complete destruction of the 
French fleet. Ten years later the N.ivy 
of Edwaid III fought another great 
battle off Winchelsea against a Spanish 

freebooter, 
Carlos de la 
Cerda, whose 
forty large 
ships had cap- 
tured many 
English mer- 
chant ships. 
The English 
won a complete 
victory and for 
a short time 
the freedom of 
the seas was 
theirs. 

Guns were 
first used 
around 1338 
and in the time 
of Henry VII 
"the King’s 
ships ” came 
into being One 
of them, the 
Regent, had 
four masts and 
was armed 
with 225 small 
guns known as 
serpentines. 
These ships of 
the Regent class 
were built for 
both war and 
trade; the 



- otoniilVtmiiliiilitiiii 

'ipeiMtt/ drimn pv Ihts wftrk 

HOW THb NAVY BEGAN 

King Alfn-rl is regarded as the real founder of the Royal Nav y and the ships 
he built were big for their time Our pictuie shows a ship of the type 
that protected England's shores in Alfred's reign and kept the Danes away 
for a full century after his death. 


SpCLtaU\ drau n for uhoA 


THL CRUSADERS SET SAIL 

Our first Overseas Naval l£xpedition sailed from Knglish poits when Richard Cu*ur de Lion set 
forth on the Crusades to help in recapturing the Holy Land from the Saracens for the Christian 
countries of Europe, The ships earned sulhcien. stores aboard to last them for t\vel\e months. 


holds carried wool from England and 
brought back wine and other products 
of sunnier lands. A great part of the 
world's sea trade then was between 
the Mediterranean and the Baltic. 

Sailors of Queen Bess 

The Cinque Ports silted up and 
Portsmouth and Plymouth grew in 
importance. There were dockyards 
at Portsmouth, Woolwich and Dept- 
ford, Henry VIII. succeeded his 
father and inherited the wealth gained 
by trade over the seas. One of the 
ships Henry VIII. had built was Henry 
Grace d Dieu, or the Great Harry, a 
vessel of i,ooo tons, carrying over 150 
brass or iron guns and 100 smaller 
guns. It was a show-piece, however, 
rather badly designed, but all told Henry 


:.ad a navy of seventy-one ships, and 
there were many privateers, seeking 
fortunes but available for the king 
when necessary. Henry also brought 
in foreigners to help in the making of 
cannon, dcmi-cannon and culverins 
with which to arm his ships. 

Spain had discovered the New World 
while Portugal opened up the sea routes 
to the East. Pope Alexander VI. 
allowed the Western World to Spain 
and the Eastern to Portugal. England 
was left out, but her sailors had already 
begun to explore other parts of the 
Western world where the Spaniards 
had not encroached. There was tough 
John Hawkins, merchant, sailor. Mem- 
ber of Parliament, shipbuilder, and 
later a rear-admiral, in command of 
one of his own ships, the Victory, when 

» a 
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the Armada came. Twice Hawkins 
sailed to the West Indies without 
encountering much trouble, but on the 
third occasion the Spaniards lured him 
almost to his doom. His ship was 
sunk, but he managed to board 
another, the Minion, and in the com- 
pany of the Judith, commanded by a 
young Devon captain, Francis Drake, 
they sailed back to England, hating 
the Spaniards and with a fierce deter- 
mination to open up the New World to 
British ships. 

It was the beginning of a long war, 
unofficial but deadly in its intensity. 
Hawkins and Drake harried the Spanish 
merchantmen and captured immense 


treasure. Spain protested to England 
with whom she was at peace. British 
mariners who fell into Spanish hands 
were branded and burnt, and British 
ships were denied the right to sail the 
Western seas. Drake himself left a 
message with the envoys of Spain, 
asserting the right of Englishmen to 
sail wherever their merchandise was 
desired. Queen Elizabeth sent Drake 
on an expedition to find out what pre- 
parations the Spaniards were making. 
Right into the harbour at Cadiz, Drake 
siiiled with four ships and burnt or 
sank about a hundred Spanish vessels. 
He had “ singed the King of Spain’s 
beard,” in his own words, and then 



Sp6ciaUy drawn for this work. 

FOR WAR OR PEACEFUL TRADING 

Henry VII developed overseas trade and built ships of the Regent class, as depicted above, suitable 
for both war and trade. These ships carried four masts and were armed with 225 small guns. The 
holds carried wool from England and brought back wine and other products. 
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A DOCKYARD IN IHF DA^S OF PtPYS 

I Ik lirsl rUx kv ird in Rritisli naval liibtorv u is buili it W (m)]\\u h ih )iit tin tinn of II \ III 
for tiu kinj; s ships (Hlui ck\ iids wtn built it I )rtsm nith i) (hill ml 
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Charkb 1 1 and our picturv shows one of tlie d )ik\ irds at tint time 


Sillied the Sjvimsh coasts, destroying or 
capturing other vessels 
Spam was preparing her great 
Armadi to settle om c and for ill this 
claim of English sailors to the freedom 
of the seas and to avenge the acts of 


violence English ships hid (omnntted 
against the merchantmen of Spam 
Drake's exploits at Cadiz and other 
interferences postponed the siilmg of 
the Armada for two or three years, 
while m the Netherlands a large 
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Specially drawn Jot this work. 

A SEVENTEENTH CENTURY FIRST-RATi. 


Towards the end of the seventeenth century the B»-itish Navy 
had become a fine fighting? force and warships such as the 
“ first-rate shown above utterly destroyed the French fleet 
and all hopes of a successful invasion by the armies of 
Louis XIV. 


Spanish army under 
the Duke of Parma lay 
waiting to be trans- 
ported to England for 
the great invasion, 
once the Armada had 
cleared the seas of 
English ships. The 
English commanders 
too were waiting, 
planning to break the 
Spanish fleet before 
ever it reached the 
Netherlands. 

The English Navy, 
that is the “ Queen’s 
ships,” only numbered 
thirty-four, but these 
were reinforced by the 
impressed ships, 
galleons, pinnaces, 
barks and galliots, all 
merchantmen owned 
and maimed by men 
of the southern ports, 
and all ready to fight. 
Altogether Elizabeth’s 
Navy numbered 197, 
most of them quite 
small craft, and on 
July 19th, 1588, the 
word came that the 
Spanish ships were in 
sight . The main 
English fleet was at 
Plymouth, under the 
command of Lord 
Howard of Effingham, 
with Drake, Frobisher 
and Hawkins as his 
chief officers, and that 
same night they put 
to sea. 

The battle, or series 
of battles, lasted from 
July 2lst to July 29th. 
The great Spanish fleet 
was badly handled ; 
the smaller English 
ships were well man- 
oeuvred. Almost from 
the beginning of 
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the fight the Spanish leaders were 
paralysed by the English methods of 
attack. Even so, the English could 
not get the upper hand. They could 
cling on to the enemy’s heels and harry 
his ships without really bringing them 
to action. Then, as the wind freshened, 
the Spanish fleet came to anchor off 
Calais. Howard hastily prepared tire- 
ships and sent them drifting with wind 
and tide among the Spanish ships. In 
panic the Spaniards cut their cables 
and tried to sail 
away, and again 
the English ships 
attacked, but still 
had to keep out 
of range of the 
Spanish guns, 
though they drove 
•I’orn to the Noith, 
away from the 
waiting army in the 
Netherlands. Most 
of the English ships 
were short of 
ammunition by this 
time and put back 
to harbour for 
supplies. 

The Spanish fleet 
was battered and 
beaten but was not 
destroyed entirely ; 
it was the storm 
that completed the 
work that the Eng- 
lish guns and fire- 
ships had begun. 

As the remnants of 
the Armada sought 
escape round the 
north of Scotland 
and down the coast 
of Ireland, one after 
another was driven 
on to the rocks 
before the fury of 
the gale and the 
wrecks i -f the great 
Armada were piled 
up on the coasts of 


Scotland and Ireland. " The Lord 
blew and they were scattered " was the 
inscription in Latin on the medal struck 
to commemonite the complete over- 
throw of Spain’s mighty Armada. 

The unt mined army of Elizabeth 
g.ithered at Tilbury that summer in 
1588 to fight against the invader*- from 
across the water was not unlike 
another citizen armv that was enrolled 
as a Home Giiaid 352 year« later 
in readiness for anothei expected 



rfriuM yir tht\ . rk 

OVER A CENTURY AGO 

It was not until 1S57 that a rc*f»iilar uniform fm mt n ol thi* Koyal 
Navy N • ain«' ollKial, thouj’h the taptains for Mars past liad 
arranged tor their men to buy " slop-tlolhos, ' as th< v weu* tailed, 
through pursers. Oui picture shows a sailor in tin diess gtnerally 
worn abtuit 
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invasion that failed to arrive just as the 
Duke of Parma's army had failed. The 
Navy of Queen Elizabeth established 
the freedom of the seas and broke the 
arrogant claims of Spain to restrain 
other ships from sailing wheresoever 
they wished. 

Yet for a time after Elizabeth had 
died the Navy was allowed to decline. 
Cromwell revived it and organised a 
new merchant navy as well as a fighting 
navy. Under the command of one of 
the outstanding admirals in English 
history, Robert Blake, Britain waged 
war against the Dutch and again estab- 
lished her right to trade on the seas by 
final victory off the Thames in 1653. 
Nor did the Navy suffer again when 
Charles II. was restored to the throne 
his father had lost. The Navy was 
directed by a board composed of men 
of experience such as Sir (leorge 
Carteret, Sir Robert Slingsby, and 
others, with the famous diarist, Samuel 
Pepys, as secretary of the Admiralty 

Great Names in Naval History 

In the reign of James II. the Navy 
possessed 173 vessels, and when James 
gave way to William of Orange and fiis 
Queen, Mary, this fleet was ready to 
defend the shores of Britain against 
another invasion. It was the French 
under Louis XIV. who prepared a great 
army for this purpose. The French 
fleet was powerful and at the cho.sen 
time it was ordered to attack and clear 
the Channel of all 15ritish ships. In 
May, 1692, two battles were fought, 
one at I'Jarlleur and the other at La 
Hogue. The outcome was the utter 
destruction of the French fleet and 
once again the waiting armies across the 
Channel never had the chance to make 
history on English st)il. 

For a time the British Navy was 
supreme and the country's trade spread 
to the far corners of the world. Then 
for some years in the eighteenth century 
the Navy became weak till Anson rose 
to a position of authority. The story 
of this great admiral’s voyage round 


the world (1740-44) is told elsewhere 
in these volumes ; his ships became a 
school for seamen and his officers 
were men such as Hawke, Boscawen, 
Rodney, Howe and Keppel, names still 
honoured in the Royal Navy of to-day. 
The building of warships was improved, 
too, though conditions for men at sea 
were primitive and the food often 
revolting even to the tough men 
who could stand up to the hardships 
inseparable from the life of a sailor 
in those days. 

From Cabin-boy to Admiral 

It is to Nelson that many improve- 
ments aboard the ships of the Royal 
Navy were due. “ These things are for 
the Commander-in-Chief to look to,” 
he wrote in 1803 when explaining some 
of the steps he had taken on his own 
ships. He believed in the virtues of 
onions for seamen, good mutton for 
the sick, and plenty of fresh writer for 
all on board. Lime-juice In^came a 
regular issue in Nelson's day. Yet the 
sailors of the Royal Navy had no 
official uniform at that Time, though 
efforts were made in that direction by 
the supply of ” slop-clot Iks ” to be 
bought by the men from the pursers. 
Actually it was not until 1857 that a 
regular uniform for men of the Royal 
Navy became official. 

Naval officers had official uniform a 
century before this. They began their 
training early. Drake went to sea at 
twelve and so did Nelson, Rodney, 
and many other famous sailors. Tlie 
" cabin-boy ” or captain’s servant, as 
he was .sometimes called, was generally 
a youngster known to the captain and 
taken to sea under hts care to learn 
seamanship. Nelson was a *' captain’s 
servant ” on his uncle’s ship. The rule 
for many years was that a seven-years’ 
apprenticeship had to be served before 
a boy became a midshipman. Often 
enough, however, the captains had the 
power to promote their prot^gds in a 
shorter time. A system of examina- 
tions had begun as long ago as 1728 
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and a Naval 
Academy was 
opened in that 
year at Ports- 
mouth. The 
cabin-boy 
method, how- 
ever, went on 
until 1859, 
when the 
Britannia 
became the 
training - school 
of all naval 
cadets 

There was 
nothing m the 
way of training 
or inducements 
for the men 

' manned 
the ships From 
1355 m Edward 
III 's reign 
down to 1815 
the jiress-gang 
wis the «iutho- 
rised method of 
I eci lilting men 
when ships were 
shoit - hindid 
The ‘tak(is, ' 
as they wcie 
railed in hJi/a- 

bet h s day*', 

weie bodies of 
men who impressed " or seized men 
in siMfiTing towns and fouibly took 
them aboaid a warsliip to become 
sailois whethei thev liked it or not 
1 here were certain rules governing 
the press-gang but they amounted to 
very little Even mercha ♦ seamen 
returning fiom a long vovage overseas 
were taken and had no redress Some 
of the local authorities had to supply 
men under a quota system, and usually 
did it by releasing prisoners from the 
gaol so that they would fall into the 
hands of tiie press-gang 

It was neither an efficient nor a 
reliable system and the wonder is that 


the country tolerated it so long Cap- 
tains had grounds for Lompkunt too, 
>mce men were brought iboard who 
were totally unlitted for life at sea It 
IS equally remarkable that these pressed 
men despite the injustice and hiid 
ship , m.ide the Hiitish Navy mistress 
of the seas In iSis the press gang 
method of recruiting for the Navv 
came to an end, though the right of 
impressing men w is never properly 
abolished 

There were many other grievinccs m 
the Navy whuh lasted far too long 
Brutal treatment, wretched living con- 
ditions, bad food and little enough of it 
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at that, and lack of pay were the chief. 
No wonder there were desertions and 
mutinies. If was not merely tin* ships’ 
officers who were to blame ; in a good 
many cases conditions were not so very 
much better for them on half-rotten 
ships and poor quarters. Much of the 
fault lay with those on land whose duty 
it was to see that the Navy was pro- 
perly provisioned and that corruption 
and jobbery on the part of officers and 
their clerks was made impossible. 

Yet reforms did come, and men such 
as Anson, Nelson, Howe, and John 
Jervis, when as Earl St. Vincent he 
became first Lord of the Admiralty in 
i8oi, are outstanding names in naval 
history not only for their seamanship 
and battle records but also for the great 
work they did in improving conditions 
in the Navy. 

The Glorious First of June 

When the Seven Years War broke 
out in 1756 the press-gang as w’cll as 
the offer of bounties w’ere both needed 
badly. The Navy was not prepared. 
Yet by 1759 the Frencli fleet had been 
beaten in several minor battles .and 
then at Quiberon Bay in the same year 
Hawke gained a decisive victory. The 
British fleet was free to go wherever it 
wished and the outcome of the war was 
no longer in doubt. 

War came again with France in 1793, 
the beginning of that struggle which 
developed into the Napoleonic wars. 
One of the greatest victories in the 
history of the Royal Navy was the 
battle which came to an end on the 

glorious first of June,” 1794, when 
after four days’ fighting the fleet under 
Lord Howe completely defeated and 
almost destroyed the French fleet off 
Ushant. It was followed by other 
victories off Cape St. Vincent in 1797 
and the destruction of the Dutch fleet 
in the same year. The great plans for 
the invasion of Britain had once more 
been temporarily banished. 

Yet twice during this year of 1797 
there were serious mutinies in the 


Navy. The first was at Spithead and 
was well-organised and disciplined ; the 
sailors put many of their officers ashore 
and refused to sail until their griev- 
ances were put right. The Admiralty 
gave in ; pay was raised, some hundred 
or so officers were dismissed for bru- 
tality and jobbery, and the mutineers 
wore pardoned. 

The mutiny at the Nore did not end 
so happily. The ringleader, Parker, 
was eventually handed over to the 
authorities and hanged, and the out- 
break was sternly suppressed. Yet it 
was one of .several warnings to tho.se 
in authority and efforts were made to 
improve conditions in the Navy. 

A bigger threat ag.iinst England was 
looming up across the Channel. Napo- 
leon Bonaparte’s great sclieines of 
domination began to take shape, not 
only in Europe but towards the East 
as well. The British Navy under 
Nelson called a halt to his Eastern 
plans by the decisive defeat of the 
French at the Battle of the Nile in 
1798. In 1802 came a peace that was 
merely a temporary truce, and the 
Navy was kept prepared for the war 
which threatened almost before the 
peace treaty was signed. 

’Twas in Trafalgar’s Bay 

It came in 1803 and in the following 
year Spain joined France. Their com- 
bined fleets eventually put to sea in 
January, 1805, on Napwleon’s orders. 
For two years he had made extensive 
plans for the invasion of England and 
the preparations were almost complete. 
But it was not until October that 
Nelson was able to bring them to 
battle. On the 21st of that month 
the most famous sea battle in English 
history took place off Cape Trafalgar 
on the south-west coast of Spain. It 
was a short but fierce fight. Not until 
.noon was the first shot fired, but by 
.'.30 the battle was at its height and 
it was shortly before this that Nelson 
was fatally wounded on board his flag- 
ship the Victory. At half-past fotir 



AT THE BATTLE OF THE NILE 



I > ' ' 


'ill. n 


Speciidly draxi'fi fx^r this uvrk. 

One of N^'lson's great victories was at the Nile on August ist, 1798. The French admiral’s ship 
blew up. .ind to save as many of the eiuMiiy as jHissible Nelson ordered the boats away and every 
exertion was made. As a lesult alnnit seventy French sailors were saved. 


II 
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that afternoon the great admiral died 
with the knowledge that overwhelming 
victory had crowned his last and 
greatest battle. 

Fifteen enemy ships were taken or 
destroyed, and of the eighteen that 
escaped two were wrecked and four 
others captured later. No British ships 
were lost. Trafalgar established the 
supremacy of the British Navy on the 
seas of the world, a supremacy that 
was never recdly challenged for more 
than a hundred years. In that time 
great changes took place. The wooden 
sailing ships of Trafalgar made their 
last voyages ; steam took the place of 
sails, and iron and steel repLaced the 
wooden walls, (iuns were improved 
and the old solid cannon balls, the 
grape-shot and chain-shot were ousted 
by the new explosive shells. White- 
head invented the torpedo in 1870. 

Another menace to the big ships 
came in the last ten years of the 
nineteenth century. The submarine 
vessel was not altogether a new idea, 
but until the motor-engine was devised 
it was not a very practical proposition 
to build an underwater craft. Sub- 
marines armed with torpedoes were 
liunched and according to some experts 
thc'ir dev^elopment spelt the death knell 
of big battleships. Britain was one of 
the last countries to become really 
interested in this kind of ship but, 
having made a start about iqoo, she 
quickly made up tlu* leeway. 

The Submarine in War 

Then war came again in 1914. The 
German .submarines, known as U-boats, 
only came into action step by step, 
though the first attack on a merchant- 
man was made in Octolxir, 1914, when 
the Glitra, a steamer of under 1,000 
tons, was sunk off Norway after her 
crew had been given time to get away 
in boats. Until the (iermans pro- 
claimed their disregard for all the rules 
previously made about attacks on 
merchantmen, it was laid down by 
international law that while a warship 


could capture a merchantman, and, 
in certain circumstances, sink it, full 
provision must be made for the safety 
of all on board, who were of course 
non-combatants. 

In 1915 the Germans proclaimed that 
the waters round Great Britain and 
Ireland were a war zone and any 
merchantmen in those waters would 
be sunk. Within a year some 1,724 
ships of over 1,000 tons were lost. 
Then early in 1917 an unrestricted sub- 
marine campaign was launched and 
sinkings rapidly increased. The British 
and American navies concentrated all 
their ingenuity on efforts to defeat this 
form of warfare. Convoys, guarded by 
escorts from the Navy, lessened the 
sinkings ; Q-boats, which looked like 
harmless merchantmen but were really 
fully-armed lighting ships, hin'd the 
submarines to their doom. Other anti- 
submarine devices were devised and 
the U-boat warfare, if not compltdt^ly 
mastered, was rendered ineffective. 

At the Battle of Jutland 

There were no spectaciil.ir se.i-batth> 
comparable with the Armada, 
Quiberon, the Nile or Trafalgar, but the 
battle of Jutland saw a largt-r number 
of warships opposetl to each otluT 
than ever known before. It beg.in on 
May 31st, 1916, and continued into the 
next day. Mist, and the excellent use 
of smoke-screens by the enemy, brought 
about an indecisive result. The Ger- 
mans indeed made a weak claim that 
the victory was theirs since the British 
losses in ships were rather heavier than 
the German. On the British side vic- 
tory could be claimed on stronger 
grounds. The Germans had tried to 
avoid action ; the British had taken 
risks to force the enemy to fight and 
they were left in undisputed possession 
of the sea with the German fleet forced 
into hiding, from which it never dared 
emerge again until the day when it 
sailed out to surrender at the end of the 
war. 

Most of the German ships were 
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scuttled by their own crews after that 
surrender at Scapa Flow in June, 1919. 
Once the war was over even the vic- 
torious nations desired nothing better 
than a rest from all the strenuous ship- 
building programmes they had laid 
down. At the Washington Conference 
in 1921 the leading nations agreed to 
limit their navies and enjoy a kind of 
naval holiday for ten years. It was not 
altogether a success but it gave time to 
think about the whole question of what 
naval warfare might mean in the 
future. 

Aircraft for the Navy 

Aeroplanes had developed rapidly 
though their possibilities in naval co- 
operation had not been tested to any 
extent. Their development in naval 
waiiare might render the big battle- 
ships useless. Ideas and opinions 
differed very widely, particularly on 
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the question of aircraft carriers. The 
flying-off deck of such a vessel would 
be an admirable target for enemy 
bombers, and once that was dam. ged 
the usefulness of the carrier had pone. 
Nevertheless aircraft carriers seemed 
necessary. Warships were fitted with 
catapults to launch aeroplanes, aTi<i the 
Fleet Air Arm experimented willi many 
ideas and with several differcni types of 
aircraft. 

Then came the war of 19J9-45 and 
the value of aeroplanes to the Navy 
was quickly demonstrated. Some hard 
lessons were learned, too, particularly 
when the Japanese launched their 
attacks by carrier-borne aircraft on the 
American Navy at Pearl Harbour in 
December, 1941. 

This sensational start crippled the 
American fleet for the time being. 
Two U.S. battleships were sunk, three 
disabled, three heavily damaged, while 



Specially drawn for /A15 work. 

THE FIRST BRITISH IRONCLAD 

There was long argument before the first British ironclad warship was built, but in iS6o the 
Warrior was completed at Blackwall, and the long and glorious reign of the wooden fighting- 
ship was over. In time wrought-iron gave way to specially hardened steel plates. 
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extensive damage or destruction of 
cruisers, destroyers and aircraft 
occurred. Three days later the British 
battleship Prince of Wales and the 
cruiser Repulse sailed into the Gulf of 
Siam without the protection of fighter 
aircraft and were igiiomimously sunk 
by Japanese bombers For a short 
time Japan held naval supremacy. 

The entry of America into the war 
extended the scope of naval operations 
and It was followed by a steep rise in 
submarine sinkings of our merchant 
ships as the U-boats pressed into new 


and undefended waters such as the 
Gulf of Mexico and the Caribbean Sea. 

It was for a time a bad patch for 
the Allies, especially in the East, where 
for various reasons it had been impos- 
sible for Britain to have her fleet at full 
strength. There had been other more 
urgent demands on the Navy in the 
Western hemisphere. When war broke 
out in 1939 the powerful French fleet 
shared with Britain the task of guarding 
the sea-routes of the world In the 
Mediterranean the British fleet had 
bases at Gibr.iltar, Alexandria and 
Malta and was also 
able to use French 
bases when neccs- 



irmni opvrtghi 

THfc FLAG OF SUCCESS 


sary. Italy was 
neutral and the 
Mediterranean was 
completely under 
Allied control 
In June, 1940, 
Italy declared war, 
France fell, and 
within a short time 
the coastline of 
Europe from Nor- 
way to the South of 
France was l.iigi 1\ 
in German hands. 
The French Navy 
Vlas no longer with 
Britain and there 
was a possibility 
that it would be 
used against us 
The narrow seas of 
the Mediterranean 
could now be largely 
controlled by the 
enemy aircraft bases 
in Sicily, Sardinia, 
and the Italian 
mainland, while the 
ItaUan fleet from its 
base at Taranto was 
presumably ready 
to deal with the 


Life on board a submaiinc in war time may be a grii i aflair on oc(.a- comparatively small 

Sion, but the crew have their proud moments, too Our picture British Mediter« 

shows one of the submarines of the Royal Navy wearing tne Jolly Roger ^ A f A 

that records her successes as she comes safely home. rdncan nect. An 



THE COST OF KEEPING THE SEAS 



s/»« w//) Urtt n f r work 

15> dll diul siilimarmc ittick tlu ciKinv tlul his utmost to prevent llu eonvo\^ bunging supplies 
to BntiiD from ri ichiiig our pt>its Ships of lh< Nav \ proleeted the con\o>s and in the pieturc 
above an incidt nt of this ce tsi less bittle is shown an H class destro\e i has rec< i\cd a mortal 

wound and thi end is noir 

*5 




MOTOR GUNBOATS AND "JOLLIES” 



Manned by the young men of the Coastal I orcts the Victor lorptdo lioats ind Mi^tor Crunboats 
* flyweight terrors of tlic Nav> earned out hard hitting raids on enemy shipping during the 
war >ears Ihey operated mainly on the east and south coasts from bases seventy five to lOo 

miles from enemy shores 



Soldieri and sailors, too, are the Royal Mannt s. a regiment whose history goes back to 1664, when 
the Admiralty of that day dicided to train their own soldurs for stivict on lioard ship Our 
photograph shows a Royal Marine crew manning the pom-pom gun of a battleship at sea Their 
nickname of the " Jollies ” is almost as old as tne regiment itself. 
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BRITAIN’S LATEST DESTROYER 




.. 

I MU' ■ 1 tlK- lar*H-M destroyers eeer ordt-ied by the Royal Navy. II.M.S. Dtirittf;. was the first of 
dass'to be built and after complelioii |oi.ied .he Meilitcriancan Fleet. She is hUed "‘‘I’ 
cLkmK apjiaratus and many mechanical and labour-saving devices foi cleaning ship. Her di. place 
^ * * ment is 3.500 tons and lier armament includes twelve guns. 


1. 


Vli 










\ 1 / 


Keystone, 

H.M.S. D, »» - U,,y Uuojin, 

with the mOsSt modern radar and This is a type of mortar now carried by 

“ squid ’ a pattern of charges ahead of the ship 


[ charges ahead of the ship 


ll.r.K.— VOL. vui. 
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Italian picture put out just after they 
declared war showed the British fleet 
cornered and helpless against the over- 
whelming Italian sea and air power. 

Yet the British Mediterranean fleet 
under Admiral Cunningham put to sea 
on the day after the Italian declaration 
of war and s\\ept the Central Mediter- 
ranean Another force under Admiral 
Someiville assembled at Gibraltar to 
defend the Western end and to make 
att.icks in the Atlantic if necessary 
The Flench fleet at Oriiii on the North 
African (oast suddenly became a dan- 
gerous threat and Admiral Someiville 
was compelled to sink or damage some 


of the French ships At Alexandria 
the French ships agreed to disarm. 

In the Mediterranean 

When the Italian fleet did at last 
venture out they were promptly 
attacked, and just as promptly they 
turned away and raced back to port 
again In July tliere was another clasli 
and an Italian cruiser was sunk , the 
Swordfish of the Fleet Air Arm were 
also busy wlicncvcr opportunity offered 
and sank submarines, destroyers and 
depot-shijis Our own submai ines were 
also engaged on many hazaidous tasks, 
while destroycis c.irried out surprise 
night bombardmcMit s 
until the Aiistr.ih.in 
ofh(tr in cli.irge of the 
flotilla had to n port 
*‘A11 targits driven in- 
land, leaving piacti- 
cally nothing to be 
engaged from seaward " 
Ihe Italian fleet 
refused to be drawn 
from its safe hiding- 
place*in the harbour at 
Taranto The aircraft 
carrier Illustrious took 
up a position 170 miles 
from Taranto on 
November nth, 1940, 
and from there her 
torpedo-carrying planes 
attacked the Italian 
ships. Half the Italian 
fleet was put out of 
action that night and 
the oil-storage depot 
was successfully 
bombed by the flare- 
carrying planes after 
they had lighted the 
target for the torpedo- 
carrying planes. 
Photographs taken by 
reconnaissance aircraft 
the next day confirmed 
the airmen's belief that 
tremendous damage 
had been done The 



A SUBMARINE DEPOT SHIP 

At cirtdiii naval bases submarine depot ships arc cstiblislicd 
They contain a workshop and stores of all kinds to nplcnisli 
the submarine home from patrol, while the crews themselves 
can take advantage of sun-iay equipment and reen at ion rooms 


( ntr4l I rtsi 


BRITAIN’S LARGtSr AIRCRAM CARRltR 

But un s in<l iitxNisl aiicnfl c irri< r HMS / tji ^r> v o tens is seen hii* T^uill In 

Harlan’ A. ’\\nltl it th< ir Belfast > luls she -was llu lust in iii\ Niw di sif,nt il to tpcnlt jtl 
aircraft anlisabh toliumhont tvtiv stti niN fre m hi i Hn,ht decks which u)\ti mt>rt than 

twu aeri s II M S / a^if* is tin twint\ Inst Hrili h w iiship of lu i nann 


night's work made tlie British Fleet 
the master for the time being of the 
Mediterranean 

Cjrecce had entered the war when 
Italy invaded the coiiitiy in Octobei 
1940 Frtsli i< sponsibihtus weic laid 
upon Admiral Cunningli.im’s fleet 
Troops had to be safely tiansported 
fiom Noith Afiua to help tlic tirteks 
in their desperate struggle 1 he Italians 
were beaten back, but tlic (jtrman 
Luftwaffe appeared on the scene 
Against them the British had little or 
no fighter opposition to put up 

The Spirit of Tenacity 

Towards the end of March, 19 IT, the 
Italian fleet decided to come out 
Overwhelming odds on land and in the 
air had driven the British army in Greece 
into desperate straits The Italians 
were in p position now to upset any 
plans the British fleet might have in 
connection with evacuating the Army 
from Greece and Crete The result 


was the brilliant night victoiy oil 
Matapan when the British fleet sank at 
least three io,ooo-toii ciuiscis and two 
lestroyers, and crippltd the fligship of 
jc Italian fleet as well as ^Tiously 
u maging other enemy ships Iheicst 
of the Italian fleet mide no fiirtlier 
attempts to mteifcre with the work of 
the Navy but left it to the Luftwalte 
Witli little to oppose them the German 
planes made the position of the British 
forces on Crete a hoptk^s one 

Aircraft and ^licU rs brouglit o\ k r the 
German land forces The attempts of 
the (Term.ins to take troops across from 
the V unland by sea were frustrated by 
the British Navy On one night alone, 
that of May 21st, 1941, an enemy 
convoy carrying 4,000 German soldiers 
to Crete was completely destroyed 
The Germans did their utmost to 
exact a full revenge by air attacks on 
the fleet, and the damage they did was 
heavy Nevertheless, despite the heavy 
strain both men and ships sustained. 
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MlGHlILSr BAITLESHIP AND LARGKST LINLR 


i’lunel \/ws, ! iti 


In this pliotogiaph is seen lintain s mightiest battleship, the 42 ,s<>t> bai 11 M S Van’^uard as she 
sails down the ('lyiie and passes quite near to the biggest ship in the world, the S->,t>oo ton liner 

Queen Lhzahetk. 


the task w.is accomplished ; tlie Army 
was safely brought back from (ireoce 
and Crete though the Cxcrman liordes 
took possession of the land. At the 
end of his dispatch tlie Commander- 
In-Chief wrote “ There is rightly little 
credit or glory to be expected ip these 
ofK'rations of retreat, but I feel that the 
spirit of tenacity shown by those who 
took part should not go unrecorded/' 

Romance and Drudgery 

That same spirit of tenacity was shown 
by the Royal Navy on all the Seven 
Seas. Whether guarding the convoys 
across the Atlantic, to Malta, to North 
Africa, through the Arctic to take much 
nee^ded supplies to Russia, across the 
equator to India and Burma or still 
farther, to the Pacific where the 
Japanese fleet was for just a short 
time triumphantly dominant, or what- 
ever other task they were called upon 
to do, the Navy carried it through. 

To-day the Royal Navy is made up 
of many types of ships from mighty 
battleships to midget submarines. 
There arc great aircraft-carriers, battle- 
cruisers, destroyers, corvettes, frigates, 
scout and patrol vessels, mine-layers 


and minesw(‘(‘pt*rs, fast-moving motor 
gunboats and motor torj)cdo-boats 

Each type m.id(‘ its own special con- 
tribution to naval supremacy, and most 
of them would require volumes to them- 
selves to give their story adequately. 
Stories of the submarin(*s and the air- 
craft-carriers make thrilling reading, but 
there are othiT craft that scarcely seem to 
oifer much in the way of romance but 
a gre«it deal of hard drudgery with 
even a bigger share of dangerous 
risks. 

There are the minesweepers, for 
instance, many of them in peace-time 
doing their job as fishing trawlers. In 
war-time tlicy clianged over from 
fishing for herrings to the more d.in- 
gerous task of fishing for the deadliest 
ship-wr<*cking devices German scien- 
tists could devise. They kept the chan- 
nels to our ports clear of the dreaded 
mines. With mine-laying submarines 
and aeroplanes the enemy hoped to 
make every port in Britain impossible 
to enter or leave. Mine-sweeping 
demands courage of the highest order 
as well as precise navigation. The work 
was often done in the face of air attack 



SOME BADGES WORN By NAVAL RATINGS 
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the vessel would itself be mined Many 
minesweepers were lost, but the work 
went on unceasingly 

One of the Secret Weapons 

There was one particular typo of 
mine, l]OWc\cr, tluit beat even the 
minesweepds foi a time and threatened 
to areomphsh the enemy’s higliest 
hopes This was tlie mignetic mine, 
the lirst of Hit lei s secict weapons, 
though the idea was not entirelv new 
by any means Ihe ordinary moored 
mine, construe ted with siiffieient buo\ 
ancy to floit just below the surlarc of 
the St a, exploeled only if one of the 
sensitive horns was biokcn b\ the 
impaet of the hull of a ship Tin 
magnetic mine lav on the bottom m 
comparativelj' shallow watei Its 
firing medianisni was at tinted bv the 
magnetic field of a ship pissing above it 


The recovery intact of the first mag- 
netic mine for the naval scientists to 
examine is one of the greatest stones 
of British seamen’s gallantry during 
the war Once the scientists had it in 
their hands the remedv was soon found 
Magnetic mincswcepeis were produced 
.incl m addition, all meiehant ships 
wtrt fitted as soon as possible with a 
dc gaiissing girdh which neutralised 
the ship’s magnetic In Id and left the 
mine over which it passtd as liarmless 
IS a chunk of old iron it the bottom of 
the sea 

rin a( oustic mine w is anotln i st c n t 
wc ipon Its cMstenii was suspected 
ind an iinexplodtcl mine n cove red, 
rtndtred h.irmhss tlicn dissc^ctcd and 
examined by tin nival scientists In 
this case tin filing imchanism was 
operated h\ the sound waves tiaiis- 
mitted Ihiough tlie witir from the 



Radi I VMS 


Al SFA Willi THL hLttl 

1 \trcists uiult r ( Jiidmoii'i sut h as thns* which would U iiiLCuiiiltnd m wiiliiiit ait regularly 
i irricd out ships of th< Koyal Navy In this drawing by C I 1 iirnei an iniprcssitm of suih 
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ship’s engines The answer was found, 
and remained a secret, but the acoustic 
mine joined the magnetic mine as a 
weapon which failed to explode 

The Battle of Scientists 

In naval warfare it is to-day as much 
a battle of wits between scientists on 
each side as it is between the skill and 
courage of the men on board the ships 
on eitlier side At Trafalgar one of 
the French sliips opened lire on the 
Victory at 1} miles ringe, to which 
Nelson's ship made no reply until 
witliin 30 feet, and then every gun on 
the broadside came into action 

At the Battle of Midway Island in 
June, 1942, when the Ameritan Navv 
inflicted heavy damage on the Japanese 
fleet, the battle opened when the oppo- 
sing fleets were 700 miles apart All 
the casualties, im hiding four aiicraft- 
camers lost by the Japanese and one 
by the United States Navy, \vere caused 
by naval aircraft flying many Inindreds 
of miles from tlieir carneis during a 
four-day battle 

Conditions of naval warf«ire have 
undergone reinaikable changes within 
the last few years, and difficull prob- 
lems will face those in cli.irge of our 
Navy during the next few ye«irs The 
new weapons, and in particular the 
range, speed, and capacity of modern 
aircraft, have brought in tremendous 
new factors Even the biggest and 
most heavily armoured battleship can 
be sunk by aircraft. Tlie only pro- 


tection is adequate fighter cover to 
drive off the attacking planes That 
means more aircraft-carriers and per- 
haps fewer mighty battleships Naval 
Aviation to-day is probably the most 
essential branch of tlie Navy 

The Navy Will Be There 

Wliatever new types of warship may 
be evolved, or wdiatever new trades or 
professions may be <idded to the long 
list .ilready practised by our modern 
sailors, one fact stands liim The Navy 
wull be there, as it always has been, 
and the gieat traditions built up 
through long years by British seamen 
will be carriecl on Old Tom Bowling 
has gone be low .ind tlie great sails have 
given pl.ice to turbine engines , elec- 
tricians and mechanics, wireless and 
radar operatois, engineers and photo- 
grapheis, all form part of the big sliip’s 
company to d.iy, but the skilled snl- 
maker has not vanislied, though his 
job to-day is to repair the canvas of 
gun coverings and awnings 

Drake is m Ins hammock, sleeping 
his last long sleep in Noinbre Dios Bay, 
but his spirit IS still alive in the Royal 
Navy of to day That spirit has been 
shown a thousand times since tlic days 
when the sailors of Britain established 
their right to the freedom of the seas 
and drove the invadiT from our shores 
" It is upon the Navy, undei the good 
Providence of (lod, that tlie wealth, 
safety and strength of the Kingdom do 
chiefly depend " 





Tli< SKips 

tliat Carry Britisfi 
A^«rcKanJis« 
Across tfic Seas 



And the Alcn 
who Bring B acic 
the F ood 

To Our Home Ports 



THE merchant NAVy 


F or long centuries Britain has been 
a seafaiing nation, and the Royal 
Navy dates its beginning to the 
closing >eiis of the ninth century wIku 
K ing Alfud built his long-bo.its to 
w.ircl otl invasion No one can be so 
dehnite about the beginning of the 
Me ichant Navy , from little lx)it& that 
ventured on perilous \oyages between 
one coastal settlement and ar r^her, and 
carried on some form of bartci, the 
Merchant Service slowly developed 
lo-d.iy the carrying of mcuhandise and 
passengers in ships sailing to and from 
dll parts of the world has become one 
of Britain's greatest industries. 

The first shipping code was drawn up 
in the reign of Richard I (Coeur de 
Lion) who icigiied from ii8g to 1199 
Richard needed many ships to trans- 
port his fighting men to the Kast on his 
great Crusade The Crusac s, indeed, 
began an eia of travel in Western 
Europe and opened up the possibilities 
of trjide by means of shipping In 
Magna Carta (1215) it states in the 41st 
Article that " all merchants shall have 
safe concj ict to go out or come into 
England and to stay tliere , to pass 
either by land or water and to buy and 


sell by Ihe ancient allowed customs 
without iny civil tolls " 

Trade with the (ontinent began to 
g»ow, and the history of the Navy is 
mixed up with that of the meichants* 
ships, which were liable to be called 
upon to serve the king in d( fence of the 
lealm at any time hdward III ^1322- 
77) was the first English ruler who 
Greeted his policy towards the expan- 
a»ii of trade fought wars against 

1 ranee in order to make the h,nglish 
merchants' trade v^ith Flinders more 
secure 

It was in this reign, too, that the 
Merchant Adventurers c.ime into promi- 
nence They were a body of leading 
mc^rchanfs chiefly concerned witti the 
export of cloth to the Continent where 
their great trading centre was Bruges 
Simi^ ir companies were formed later in 
Bristol and York Not very much is 
known about the ships which were used 
for this Continental trade in the four- 
teenth and fifteenth centuries, but it is 
probable they were under 100 feet long 
and by modern standards no more than 
200 tons burden They carried one sail 
and were fitted with a rudder hung on 
the stern-post Before this period 
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vessels were steered with a rudder 
lashed to the starboard quarter 

Bigger ships were built and the 
Portuguese began to take a lead in 
shipbuilding, though the shipbuilders 
in Venice and Genoa were also well 
known In England naval artlutcLture 
develop! d during the reign of Henry V , 
but the merchant service suffered for 
it The Portuguese, on the other hand, 
designed ships to withstand the gales 
of the Atlantic and it was her navigatois 
who began that great eta of exploration 


when the vast continent of North and 
South America was discovered, the 
coasts of Africa were explored, and both 
the East and West Indies became 
known 

A great deal is owed to a Portuguese 
piince, Hemy the Navigator, son of an 
English mother and a grandson of 
John of Gaunt M.iritime explomtion 
and scientihc navigiition were the 
ob]( cts to whu h he devoted the greater 
pait of his life To a very considerable 
extent it was thise studies of Prince 
Henry and the im- 
proved instruments 
for navigation he 
devised, as well as 
his methods of 
charting, that made 
longer voyages 
possible 

The compass had 
been known long 
before his time and 
was steadily im- 
proved The astro- 
lajie enabled the 
sailor to calculate 
latitude and to take 
altitudes It was 
superseded m the 
eighteenth century 
by the quadrant 
and then by the 
sextant For a long 
time the hour-glass 
was the only means 
of telling time, while 
the actual speed of 
the vessel was 
largely a matter of 
guesswork 
Christopher 
Columbus in his 
Santa Maria was the 
first to touch the 
fringes of America 
when he landed on 
the Baliamas, but 
John Cabot, born in 
Genoa as (^luinbus 
was, is entitled to 



S-f>ectaUy draum for iMts usith 

A SHIP OF THE isth CENTURY 

In tht earlui v<Ars of shipftuilding in this co«.intr> a vessel was 
desigmd for both trade and war Jhc ship dtpicttd above was 
known as a c.irrark and with its hhift Ikiws is tspcal of the 15th 
century Lsuill> thfse vessels were about 600 uiiis burdtn 
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Speciallv drawn for ti rk 

A BINNACIE OF THE 17th CENTURY 

In the ships of the 17th and i8th centuiKS tht half nunute gl\S 3 compass long board etc wtre 
stored in the binnacle or bittacle as it wis then sptlt and in the picture above is shown one of 
these old time essentials for navigation 


claim to be the first to have sc t foot on 
the mainland Cabot made his home 
in Bristol, and in 1496 rccMvcd from 
Henry \ II an authority to “seek out 
discover and find" all hitherto un- 
known lands Bristol alicady had a 
considerable tr.ide with Iceland and 
Cabot decided to exploie (irecnland 
After that he turned south and eventu- 
ally touched the coast of Canada in the 
region of Quebec The inhabitants had 
only fish, furs and timber to offer 
To-day these are valuable enough, bit 
they were not the kind of merchandise 
Cabot had set out to fi and he 
returned with little to show for his 
V" nture 

Gradually the Spaniards and the 
Portuguese established important tiade 
routes to America and India, and, with 
the back’ g of the Pope, they clumcd 
exclusive lights to all the \ast wealth 
opentd up to them by these early 
navigatois Magdlan, who niiouiuid 


his Poituguese nationality owing to a 
quariel with the king, offered his 
rvicts to Spain He was the first to 
>ss the Pacific, and though he lumself 
was killed in a fray with the n.itives of 
the Philippine Islands in April, 1521, 
his ship, tlie Vxttona, under its captain, 
Sebastian del Cano, reached ScmIIc in 
September, 1522, after a three years’ 
voyage They had sailed more than 
40,000 miles and circumnavigated the 
world 

Francis Drake was the next to sail 
round the world in 1577-80 He was 
followed in 1586-88 by Thomas Caven- 
dish who brought back much valuable 
infoimation This led a few years 1 iter 
to the founding of the famous Last 
India Company and Biitish trade with 
the t.ist was opened up 

There were other navigators who 
bi ought back knowledge and valuable 
information. Merchants anxious foi 
tiacU and fortune took big risks A 
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ship was bought and a captain and crew 
were gathered. The merchant probably 
staked his whole fortune in the ship and 
cargo she carried. The sailors staked 
their lives, yet volunteers were never 
lacking There was the prospect of 
adventure and of a fair reward, even 
the gambling chance of picking up 
something of very considerable value 
on one's own account, since much of 
the trade in these early days was by 
barter 

The East India Company, otherwise 



SptiUiU\ drawn Jtr this nurk 

THF SAllOR*S SAND-OIASS 
T lu j>Ul iidv i^.itois kepi tiinr by tin saiul-^lciss, 
or A^liich imluatoa the half luHir 

tiines> in his lour hour watrh the man 
at the u uel turned the ^lass and maikcd the 
time by striking upon a small liell near him. 


" the company of the merchants of 
London trading to the East Indies," 
received its charter from Queen Eliza- 
beth on December 31st, 1600. It was 
largely concerned with the establish- 
ment of trading stations or factories in 
India. Although it was purely a trad- 
ing concern it was highly necessary to 
arm many of its ships and the East 
Indiamen became the most famous 
sailing-ships of the seventeenth and 
eighteenth centuries. A rival company 
was sanctioned later, but the two were 
amalgamated in 1701 and became the 
Honourable East India Company. 

The East Indiamen usu.illy sailed in 
convoy and were ready to give battle 
to any of the foreign privateers lying in 
wait for such rich prizes. If an East 
Indiaman fell a prize on rare occasion 
to some French privateer, it ran also be 
said that more often than not it was the 
privateer that had the wwst of the 
battle. In due course the East India 
Company built their own East India 
Dock in 1804 to enable larger vessels to 
be docked nearer the heart of the City 

Life on board an East Indiaman was 
in many W'ays better for both crew and 
passengers than in any other ships 
sailing the seas at that time. But it 
was very poor compared with the 
accommodation aboard ships after sails 
had given way to steam. A cabin 
passenger on an East Indiaman had to 
bring many of his own supplies, such as 
bedding, wine and servant, but his free 
luggage was from ij to 3J tons. The 
food would seem to have been good, 
though this depended largely on the 
honesty of those in command. Live 
cattle and poultry were carried to last 
the voyage which usually took some 
seven months. 

Speed was not then regarded as any- 
thing of great importance as there was 
no competition between rivals. British 
ports since Cromwell's day had been 
open only to British ships. It was not 
until 1849 that the Cromwell Acts were 
repealed. Similar conditions obtained 
in several other countries, including the 
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sprLidl\ Jrjun / MAis u »k 

TAKING HIS SIGIIIS 

Hen* we see the master of a slup in the yt at i -^i/o umiik his uross stall 
to observe the position of the sun I he staft has a sliding' piece which 
was moved up and down until the upper end was in line with th< sun 
Columbus. Drake and other great mariiitrs used the cross staff 


U.S.A. after they 
had their own ships, 
but all these restric- 
tive laws were 
eventually abolistied 
almost universally. 

Most famous of 
the saili ng-ships 
were the Clippers, a 
name applied to a 
particular type built 
for spcetl and to 
carry a special type 
of cargo Until 
about 1850 only 
those ships engaged 
in such occupations 
as privateering 
(or what really 
amounted to piracy) 
ui iij slave-trading, 
or smuggling, were 
much concerned 
about speed. Then, 
fiom one cause or 
another, the mono- 
polists, such as the 
Cast India Company, 
had to face competi- 
tion on both the 
India and China 
trade routes. 

Tea at this period 
was a valuable and 
expensive cargo and 
the earliest consign- 
ments commanded 
high prices. Large 
quantities can be 
stored in a hiirly small space and clipper- 
built schooners were ideal for the China 
tea trade. The first record-breaker was 
the American Oriental, one ^ the hr^jt 
vessels to take advantage of the opening 
of British ports to all ships. She did 
the voyage from Hong Kong to London 
in ninety-seven days. 

British ship-owners soon took up the 
challenge md the sailing-ship record 
still Stands to the credit of the Ariel. 
This British ship only ran for seven 
years, but took part in several Clipper 


races from China. She m<ule the record 
of seventy-nine days tvvcnty-oiie hours 
for the voyage between London and 
Hoi.^ Kong 

The Ariel was lost on her fii^t tup to 
Australia in 1872 through carrying too 
much sail. A heavy wind plunged hi r 
bows under water and she went to the 
bottom. 

As merchant ships the clippers had 
their faults and life aboard them in 
rough weather was often desperately 
hard, but they were splendid in iheir 
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beauty, aiul tvtn tlio pictuus ol them 
bnng to mind all the romance and 
>\onder of the sea It is scarcely 
surprising that the men who learned 
their seamanship aboard such ships 
looked down with a certain amount of 
contempt on those who sailed aboard 
ships without sails and never climbed 
high above deck to set sail on a 
swaying yard 

Most famous of all British chppti^ 
was the Catty Sark, though she was not 
built till 1870, when the days of the 
clippers and of most of the me i chant 
sailing-ships weie nearing their end 
The Cutty Sark took part in sc\eral 
races and put up some splendid times, 
on one occasion covering 363 miles in 
one day on the China run 

The Suez Canal was opened in 1869, 


and steamships able to use tins route 
had a tremendous advantage over the 
sailing-ship The Cutty Sark, the 
Thermopylce, and other well-known 
clippers went on the Australian run, 
bringing home cargoes of wool Both 
these vessels were eventually bought 
by the Portuguese Government Latei 
the ( utty Sark was bought again by an 
English captain and linally came to 
lest in Falmouth Harbour as a training- 
ship 

Steam had been used to piopel a 
vessel as long ago as 1801 when the 
( luulotte Dundas w.is used as .1 tug on 
the rorth-Clyde C«iiial. but owing to 
diimage caused by the wash from hei 
paddk wheel she wms put out of busi 
ness In America, tlie Clermont, using 
engines supplied by Boulton and Watt, 



Spe I tll\ iruwn f r thts uork 

AN EAST INDIAMAN Oh 1700 

In tht n ii^n of ( jiicf n I li/dbctli thc(ompcin> \\hicli liter IneaiiK knouii is tlie lloiioiii ibli 1 ast 
India ( ompan> was founded and its ships the m >sl famous ol then tinu 1 lu \ wttt 

ready to give battle to pnvatetr 01 pirati who dared to attack them while life on hoard was inoie 
comfortable for both passengers and crew than in an/ ships alloat in those days 
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(Ull OF THE SIOKM 


S/> inlly Jruh.n Jor fht^ uorK 


Life on the old windjammers csp^tiallv m rough hci was ufti n desperately hard In the 
picture above the artist has depicted the jHightof aClip, ^ after rounding the Horn in a hurricane 
A mass of tangled coidage and sphnh ml spars, the ilici -beaten craft steers for the nearest 
port undt r such ng as she can manage. 


can led pa’^sciigcrs on the Hudson River 
in 1807, but it was not till 1827 that an 
all-steam crossing of tlie Atlintic was 
made by the Dutch steamer Curacoa 
Before this, however, the Stisamiali, 
which had an auxiliary paddle-wheel, 
crossed in iSiQ, taking thirty-five days 
for the passage, but using her engines 
on only eighteen of these days. 

The first British steamer to the 
crossing was the Sirius of 703 tons. 
She left Queenstown and took nineteen 
days for the trip to New Yoik. This 
was in April, 1838, and some hours 
after the Sirius had reached port the 
Great Western also arrived in New Yoik. 
having taken three days less than the 
Sirius to do the crossing. 


Anotlier revolutionary idea came to 
tlie stage of practical test about this 
time. Iron, instead of oak, had been 
tried in shipbuilding, but was strongly 
opposed, particularly by the x\dmiralty. 
When it was found that iron ships did 
not sink there w^as ^till an objection 
that cannon shots would pierce iron 
more easdy than the stout timbers of a 
wooden man-o'-war. It took many 
years to convince the Admiralty that 
iron had any advantages over wood. 

The builders of merchant sliips had 
no such doubts, though it was a long 
time before iron and steel really dis- 
placed wood, just as the sailing-ship 
did not by any means vanish as soon 
as the steamer appeared on the sea. 
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One famous windjammer was the 
Herzogin Cecile, built in 1902, which ran 
on the rocks off the Devon coast in 
1936 when homeward bound from 
Australia. She was refloated, but broke 
her back later and so ended lier career. 

It w'as in 1843 that the first big trans- 
atlantic steamer was built at Bristol. 
This was the Great Britain, a vessel of 
3,270 tons, measuring 323 feet long. 
48 feet broad, and 31^ deep. She 
was htted with engines of 1,500 horse- 
power, and her voyages across the 
Atlantic w'cre quite successful. Un- 
fortunately she ran ashore off the Irish 
coast in 1846 and lay there stranded for 
nearly a year, defying the waves to 
break her up. Finally she was refloated 
and sailed the seas again, though she 
ended her days as a full-rigged sailing- 
ship. 

Famous Names in Shipping 

The great names of the big shipping 
companies begin to appear from 1830 
onwards. The P. & O. began as the 
Peninsular Steam Company about 1835 
when Arthur Anderson and Brodie 
Wilcox bought tlie William Fawcett, 
paddle-steamer of 209 tons. Later 
they obtained a contract for carrying 
tht‘ mail weekly from Falmouth to 
Gibraltar, calling at Vigo, Oporto, 
Lisbon and Cadiz. The name w^as 
afterw^ards changed to Peninsular and 
Oriental Steam Navigation Company, 
and Anderson lived long enough to sec 
P. & O. ships sailing regularly to India 
and China, with their own repair 
depdts at many ports between. 

Another great name in shipping 
history is that of Samuel Cunard, 
owner of whalers at Halifax, Nova 
Scotia. He was past fifty when he 
came to England in 1838 to found a 
shipping company in partnership with 
George Burns and David Mclver of 
Liverpool. This was known as the 
British and North American Royal 
Mail Steam Packet Co. as they had been 
successful in obtaining a valuable con- 
tract to carry mails. The first Cunard 


vessel crossed the Atlantic from Liver- 
pool to Boston in 1840, taking fourteen 
days eight hours for the voyage. 

Later the company became the 
Cunard Line and, since the amalgama- 
tion with another company, has been 
known as the Cunard Wliite Star Line. 
The White Star Company was formed 
in 1871 by T. II. Ismay, who had been 
head of a line of clippers as well as a 
director of tlie National Steam Naviga- 
tion Co. formed in 1863 

Donald Cunic* began liis caieer in the 
Cunard Line, but left them to found the 
Castle Line in 1862, not as rivals in any 
way to the Cunard Line, but to run a 
service from Liverpool to Calcutta and 
lattT to South Africa. In 1900 the 
Ciistle Line was amalgamated with the 
Union Steamship Company to become 
the Union Castle Line. 

There was James MacQiu i n, a Scot- 
tish journalist, whose passion was the 
sea and travel. He submitted plans 
to the (iovernment for a steam ])acket 
seivice to carry mails to the West 
Indies, North America and the Far 
East. After a good deal of struggle he 
succeeded in obtaining a contract. For 
this purpose the Royal Mail Steam 
Packet Company was founded and 
received its charter in 1839. 

Tramps and Food Ships 

It was in this way that most of the 
great shipping companies were formed. 
There were other men who made their 
names and fortunes as shipowners, but 
in a rather different class. Ocean-going 
ships can be divided into three kinds : 
the great passenger lines, of which such 
a company as the Cunard White Star is 
an example. These carry a certain 
amount of cargo besides a large number 
of passengers. Next, the cargo liners 
which have fixed runs and a regular 
schedule showing the ports of call and 
dates of arrival and departure. 

Then there is the tramp ship which 
has no regular schedule ; the tramp is 
not necessarily a small ship, but what- 
ever her size she is prepared to go to 
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any part of the world and to pick up a 
cargo from any port. Broadly, in 
normal times, the tramp's main cargoes 
from England arc coal while the imports 
which she brings back are timber, 
grain or iron ore. Nearly all tlie tramp 
shipping companies were formed by 
men who were seamen or employed in 
shipping offices. Eunciman, Nicholl, 
Reardori-Smith, and Hain were among 
shipowners who began life as lads 
before the mast. 
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There are the special ships, toc), such 
as the oil-tanker which may carry up 
to 20,000 tons of oil, and the foodstuff 
carriers, fitted with elaborate refrigerat- 
ing devices. Frozen meat has become 
a highly important cargo now that the 
greater part of our population is fed on 
meat brought from Australia, New 
Zealand or South America. It w.ls in 
1880 that the very first cargo ol frozen 
meat was brought to this country f;om 
Australia. 



itUlv i/r.iwn /or Ihi^ work. 

MOST FAMOUS OF BRITISH CLIPPF.RS 

AlthouBh not built till 1870, when the days of the fast sailing-ships engaged on the China run were 
drawing to a close, the CuUy Sarft took pride of place among all British Clipj^rs. She took part 
inwsv^^s from Hong Kong to this country and on one occasion covered 363 miles in one day. 
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S/) I it t f r hi totk 

IHE FIRST 1>RACriCAL SIEAM DOAl 


In iSoi the Charlotte Dundas a steam boat built by William Syinm^t ^n w is us 1 is i »u the 
Eurth Clyde C anal and towed two heavily loaded barges l*rotests wt i» iiiidi an 1 t vi ntu ill> 
the t harlotte Dundas had to be taken otf the wabr bee iiist of the damagi e til'll d by thi v ash 

from he r paddle whet 1 

Eor some sixty years before the Great calling attention to tlu scaiid il of what 
War of 1914-18 the British merchant he called " coffan sliijis 
ships did very well, while British seamen A Royal Commission was appointed 
were known in every port in the world and eventually the Meiihant bliipping 
During the Great War, however, the Act of 1876 was pissed As a result of 
enemy did all in his power to prevent that Act all our merchant sliips are 
our ships bringing their cargoes of compulsorily marked with a circle, 
food and raw materials to British ports having a horizontal line drawn through 
It was then that the country realised it, to indicate the maximum depth to 
to the full just what the Merchant which the vessel c.in be loaded The 
Navy meant to us in our island Plimsoll Mark, or Load Line, is a 
home testimony to the efforts of Samuel 

In the old days life at sea on board a Plimsoll to secure safer conditions for 
tramp was pietty grim and there were the merchant service 
owners who neglected to spend money There are other precautions taken 
on necessary repairs, or insisted on now to ensure that every Biitish ship 
having their ships loaded to a dangerous is seaworthy Lloyd's Register classi- 
degree One man, Samuel Plimsoll, lies each ship, and, even when it is 
spent tht greater part of Ins lif< in building, tlu [ loyd s surve V‘>r watches 
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the progress and sees that everything 
on board is up to standard requirement 
Not until he is satisfied is the ship given 
her letters and figures which form her 
passport for insurance and chartering A 
first-class steamer is marked loo Ai A 
steamer marked merely Ai is generally 
one that has been built to the surveyor s 
satisfaction for some special purpose 
All vessels must be surveyed every four 
years Lloyd* s Register of Shipping gives 
tlie list of every ship in every country 
(except certain Japanes-^ and Chinese 
sailing vessels) of over loo tons gross 
It sho lid be noted 
tliat Lloyd*s Register 
IS a separate institu- 
tion from Lloyd*s. 
the great corporation 
of marine under- 
writers who insure 
Slaps and cargoes as 
well as risks of other 
kinds The members 
of Lloyd’s, whose 
home IS in Leaden- 
liall Street, London, 
deal in marine in- 
surance and are 
governed by a com- 
mittee elected by 
t hems( Ives Lloyd s 
Register, with head- 
quarters at Fen- 
church Street, 

London, classifies all 
ships and has sur- 
veyors in almost 
every port in the 
world , it IS con- 
trolled by a com- 
mittee of shipowners 
and others concerned 
with the seaworthi- 
ness of vessels, and 
issues regular lists of 
ships, showing their 
movements as well as 
giving other informa- 
tion 

After the war of 
1914-18 British 


shipping, whic}» hid pc 1 formed such 
rnagri'ficent seivices despite all thicats 
from submarines and mines, drifted 
into the doldrums, to use the terrr the 
old sailors employed when a sailing ship 
lay becalmed and helpless Oiu third 
of our ships li ul been lost and tho^c. 
built hastily to rcpl.ice losses were not 
up to standard Othc r eountiKs winch 
had relied on Biitish shipping had 1 een 
compelled to build their own vf^scls 
while British slnpping tiudc for 
countiies other thin our own had 
ceased to exist In 1035 the British 



^pe tUl\ irn \ f r ih tk 

FIRST BRITISH STEAMER TO CROSS THE All AMU 

In Vpnl th« ^mu i paddlt sttanitr of 70^ Ions did th* 

\tlantic LiosMiiK iindtr stt im fiom Dutinslown to Ntvk S ork in 1 i 
da\s A nuUhsli imtrniidt the histnossing ii iilur >\lnlt 

th» Great Westirn reicln^d Ntw S ork 1 ft w htiurs ift«i tin Sini < 
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THE FIRST CUNARD I.INF.R 


Samufl Cunanl (ournknl in i8i8 the line that still bears his name ami in l.S^o the first liner i.f the 
new Company, the BrUunnia. aecomiuodating 115 paivsengers ami joo tons cargo, in.vJe hei 
maiden voyage across the Atlantic in 14 days, 8 hours from Liverpool to Boston. She was a 
paddle-steamer, 207 feet long, witli engines developing 7.10 h.p. 


Shipping (Assistance) 2\ct was passed, 
and a subsidy of £2,000,000 was granted 
to tramp shipping. With tliis aid 
and general reorganisation sliipping 
improved to some extent, but when 
war came again in 1939 there was a 
sudden great need for merchant ships 
and for the men to sail them. 

Then, too, when war broke out quite 
a large number of merchant officers 
and seamen went immediately into the 
Royal Navy, either because they were 
in the Royal Naval Reserve or were 
serving in vessels which became armed 
merchant cruisers, such as, for instance, 
the Jervis Bay. Moreover, during the 
years of peace before 1939 many men 
had left the Merchant Service. Ships 
bad lain idh*, out of work, as were tlie 


men who had manned them. In many 
cases marine engineers found jobs 
ashore, but deck officers had not the 
same openings and in some cases took 
jobs as ordinary hands aboard ship 
again. Roughly some 15,000 men left 
the sea each year and replacements 
were few. 

What this meant when war came can 
be understood if we bear in mind that 
at normal times at least one-third of 
Britain’s food in weight comes to us 
from overseas. Most of our meat, 
butter, cheese and wheat is brought to 
us in ships, whether British or foreign. 
In time of war we need all that, but we 
also need the munitions of war, raw 
materials, petrol for aircraft on an ever- 
increa.sing scale. One bomber raid on 
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DRAKF DISTROYS THF SPANISH FLEEF AT CADIZ 

Oik . 1 tlu lu t \ tli ml . ^ ' its . Mint .< » -ul i ^ii 1 i I H lO t k ^ i < i i 1 i 

th( v\ IT I iiist nil I In *^p iriisli fie » t I t\ it t i li iliii si ii i Iv 1 i ii it’ i k I i i in l 
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MORGAN LEAVES HIS SHIP TO BOARD A PRIZE 

M-jst nolonotiv, ot all Ihr- i)iral< '> that sailed Ihe ^>panish Main w.is Captain H<‘nr> M<»iKMn- Afu*r 
working as a slav«- in jainana ho joim-d tho pirat -s and mso to oomniand tu**lve vessfls with 
“(Kj rnon iindur liirn His i^roatost rxpknt was tin* s.'u k o/ tlio Sj)anis)i city Panama, which 
was pilla«r<l and bnmt !•: von l nail y Mori^an was tor trial tn ICn^'land hut wvis .'n'lpiittod 

and lati-r krMi^ht»*d b\ ( harlos U who sent him li.n k to fainana a^ Lioiitonant-( iovot n<»r. Ho foil 

into disgrace latoT. and dn-il m olw. urity 
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Germany with 500 planes took 750,000 
gallons of oil All of it comes to 
Britain by sea 

Ships were needed to take men over- 
seas or to bring otliers to this country 
Ships and more ships wcie wanted- 
and the men to sail them they came 
llie first (all w is for those who hid 


served on ships since 1936, and by 1941 
nearly 60,000 officers and men had 
registeicd There were other volun- 
teers, too m the list is a cabin bv y of 
fifteen and a half (they don t take boys 
under si\teen, but this Scots boy was 
there) , a bos'n of twenty-eight w ith 
100 men under him engiiu t rs of i vty, 
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A DtrP-SrA FISHING TRAWLER 


s/» nll\ irianfrthtsu rk 


T 4^ , 111 nU\s i I Ik I I l in supplMii^ thi*' coiinirv \\ith hsh in uai turn the 

I., piacc t..ne lu tr . r s i K I ^ t ^^ks The 

tnc SI a 
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and a greaser whose age was seventy- 
live ! Tlie second mate of one big ship 
was a J.P. who had left the sea twenty 
years before, w'hile an able seaman who 
came back owned hunters, flew his own 
plane, and sailed his own yacht. A 
junior engineer was Maths master at a 
big school. 

Not all the seamen on British sliips 
belonged to these islands. Tliere were 
more than 45,000 Indians, besides 
Chinese and Arab firemen. Asiatic 
sailors are usually known as Lascars or 
*' Indian seamen," and cause much less 
trouble than some of the Chinese. 
Stories of Lascar bravery and devotion 
to duty arc certainly not wanting and 
their .services were invaluable in war 
time. 

The Call of the Sea 

It is on record, too, that the young 
seamen of to-day arc not behind the 
older men in anything but experience, 
and in some ways they begin with a 
flying start. Education gives them an 
advantage many of the older men never 
possessed. The newcomer can set a 
course by the stars and judge wind 
direction l)y cloud formations and 
weather reports. And the records have 
many stories of youngsters who took 
charge of a boatload of survivors after 
their .ship had been sunk, and they 
proved themselves as coolly etficient 
as any older man would have done. 
Moreover, despite the stories of sinkings 
and the dangers of life at sea in war- 
time, there w^re more applications from 
boys anxious to go to sea than at any 
previous time in history. 

In war-time the ships sail in convoy, 
fifty or sixty, or even more ships. A 
('ommodore is in charge of them all and 
his job is to keep the ships together as a 
fleet, take all necessary steps to ward 
off attack from submarines or aircraft, 
to see that no chink of light shows from 
the ships at night, and to keep up the 
stragglers, whether they are falling 
behind, or, as may happen, getting too 
far ahead of the rest of tln" convoy. 
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There are many other details on which 
the Commodore advises tlie captains 
at the conference before the convoy 
sails. Lifejackets must be examined 
to see that their lights are in good order. 
Coloured sails for the ships' boats are 
important as they enable rescuers to 
see the boats much more easily. 

There are .scramble nets on the 
Commodore's ship to prevent wrecked 
men from drifting helplessly past. 
Other points are explained on the 
subject of what must be done if a ship 
is unlucky and falls a victim to the 
submarines. " Believe me, you w^on't 
be left," the Commodore assures them, 
and wherever it was humanly possible 
the helpless men were rescued after 
their ‘^hip had gone down. It was a 
long and bitter struggle against the 
U-boats, but the merchant ships never 
failed to sail, and gradually, as one 
device after another was brought into 
operation, the peril of the U-boat packs 
was overcome to a very considerable 
extent, though it never ceased to exist 
till the war ended. 

For Courage and Endurance 

Aircraft played a great part, too, in 
Vescue work. In one instance aeroplanes 
flew some 25,000 miles before their 
search was rewarded and they were able 
to drop a message to tell tlu* helpless 
occupants of a solitary ship's boat that 
rescue was near at hand. Stories of 
individual heroism on the part of 
merchant seamen are legion. Even tin* 
record of the many awards for courage 
and endurance in the face of incredible 
difficulties can only tell of a fraction of 
the truly great deeds the merchant 
sailors performed. Men lived on flying- 
fish or dived overboard to scrape weeds 
from the bottom of their boat ; they 
collected rain in small tins, and tried 
every device possible to keep alive till 
rescue came. One officer kept a log in 
tiny writing on the back of labels from 
condensed milk tins. 

Ships' boats and rafts were eventually 
fitted with water-distilling apparatus. 
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A solid fuel that ran be saturated with 
seawater without harming it is part of 
the apparatus. All boats and rafts were 
equipped with buoyant self-igniting 
electric liglits which come into opera- 
tion when the craft reaches the sea. 
Early in th«‘ war a buoyant waistcoat 
or lifejacket was devised which could 
be worn even w'hen at work. 

It was a civil servant who devised a 
clip-on red light which could be 
switched on or olf as necessary. This 
was fitted to all lifejackets and saved 
many hundreds of lives. Another civil 
servant designed the protective suit, 
weighing only 3 pounds 6 ounces, yet 
windproof and waterproof, for wear in 
open boats and rafts. Another idea 
whicli came into use was a simple wire- 
less transmitter which sent out an 
automatic signal from the lifeboat. 
I'ew of these were in use when war 
began, but determined efforts were 
made in every direction to find means 
of lessening the risks and hardships 
following the sinking of a ship. 

Perhaps the most famous of all con- 
voys were some of those which made 
the run to Malta after Italy had joined 
(lormany. Mussolini announced his 
intention of clearing all British ships 
fiom the Mediterranean. It didn’t 
(jiiite work out like tliat, of course, but 
(iernian and Italian aircraft, flying 
from b.ises in Sicily and Southern Italy 
had every chance it seemed of prevent- 
ing any supplies gidting through the 
narrow s(*as to the little island of 
Malta. Onc(‘ supplies were stopped 
there would be little hope for the 
island, the unsinkable aircraft car- 
rier,” as it had been called. 

Yet the convoys, battered and 
damaged, with a recoid of sh *5 sunk, 
carried out the message sent by Vice- 
Admiral Somerville to every sliips 
master in one of tlie convoys. ” Re- 
member, everyone, that the watchword 
is THE CONVOY MUST GO THROUGH.” 

The cargoes aboard the ships were 
vital to the island : fighter aircraft and 
parts, guns, shells, ammunition ; 



( t niral Ftt 

A FAMOUS WINDJAMMIR 

It \^as loiiR after the LotnniK t)t ste.im 
belore tlu nierthant sailuif; ships dis 
appi ared ( hir pu I m e show s the H i ; rr>f / n 
imlt wliuh was built in looj and s.ultd 
the seas till 1930 


40 NEWNES’ PICTORIAL KNOWLEDGE 

thoubandb of tons of aviation spirit in The famous tanker Ohto, carrying 
4-gdllon tins , maize, wheat, flour, aviation spirit and petrol in cases and 
corned beef and mutton , cloth, cement, drums, had her full share of enemy 
cigarettes and tobacco There were fury On one August convoy she was 
other necessities without which Malta torpedoed, lamed, and set on fire , the 
could not have continued its heroic tail of a dive-bomber fell on her decks ; 
defence against the continual attacks her boilers blew up and her engines 
from the dir As a token of the admit a- failed Yet, taken in tow by two 
tion of Britain for the fortitude and escort slops, she reached Malta, two 
courage of the Maltese people, the days late, but with her precious cargo 
island was awarded the George Cross safe 
Not only aeroplanes, but fast-moving There were convoys across the 
motor gun-boats, the German E-boats, Atlantic and through the icy Arctic 
slipped out at night to attack the seas to Russia Troops and supplies 
convoys They claimed their victims, were sent to the desert army in North 
yet in some way supplies got through Africa. Voyages to the Middle East 
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SAFE HOME IN PORT 

The big men liant stednier has come to the end of her long voyage 
and has been .safely docked In the picture above our artist depicts 
a scene at the Port of Ixmdon where the ship has been tied up and is 
icady to discharge her cargo 


had as big a variety of hazards as any 
other route. Never had such armadas 
of .ships left Britain's .shores as those 
whicli sailed to North Africa in 1942. 
In addition to the First Army and its 
reinforcements, these ships took 394 
aircraft, 63,784 vehicles, 900 tanks, 
3,677 guns, and six locomotives and 
tenders. Petrol, oil and coal, and 
hundreds of thousands of tons of stores 
and equipment were carried. In addi- 
tion, 1,416 aircraft were taken to 
Gibraltar during this period and then 


the planes were 
flown onwards to 
their various land- 
ing-grounds. 

Then came the 
great D-Day of 
June 6th, 1944. 
The merchant ship.s 
had their full share 
in this tremendous 
undertaking, and in 
particular the little 
ships of coastal 
waters. Prepara- 
tions had begun 
two years before. 
Cros.s-channel ships 
that had taken holi- 
day travellers to 
the Continent in 
peace days were 
making the trip 
again, but this time 
they were fitted as 
infantry assault 
ships. Coasters 
which had carried 
coal and potatoes 
between Liverpool 
and Ireland witc 
overhauled and 
made ready for the 
great day. There 
were many hun- 
dreds of them and 
the short sea voy- 
age allowed the.se 
little .ships to carry 
men and tanks in 
great convoys across the Channel, and 
then go back for the next shipment. 

There were deep-sea vessels, too, 
carrying special landing craft to take 
the troops on board from ship to shore. 
Many of them came under heavy lire 
from the shore batteries and there was 
bombing from the air by night. But 
the landings were made, stores and 
equipment put ashore, repair shops 
erected and airfields quicldy in use. 
The weather was not particularly kind, 
and on June 20th tugs had to be sent 
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post-hdstc to dial with ships bung 
driven ashore in a full gale that lasted 
almost without a bre.ik for six full days 
Only heroic efforts on the' part of the 
crews enablid the unloading to go on 
as soon as the storm abatid 

When Victory Came 

We are seamen and soldiirs and 
dockers, too," one chu f oflicer said, and 
that w IS true enough As tlie invading 
forces became family established and 
armies and supplies increased, so did 
the number of ships grow The task 
went on as other poits were opened , 
always the armies were kept supplied 
The Merchant Navy played its vciy 
full part in all the liaid and oftt n 
hiroic work that eventuilly brought 
the day of viitoiy in May, 1945 
Peace brought no riluf so far as the 
in vh.nit ships wire coniiriKd exeij)! 
the fact that inem> «itta(ks aircraft 
and U-boats were no longc i to bi 


feared That was an important faetor, 
but the tasks of the ships became more 
urgent than ever There were millions 
of men, women and children in Lunipe 
who were on the verge of starvation 
and with ne) hope of relief i xcej t by 
the food the United Nations eould 
bring them 1 lie buiden in the main 
was bound to fall on Britain, still b-e, 
still powerful, still possessing a gieat 
Merchant Navy, despite all tlu rilort'^ 
of enemy U boats 

Facing Further Cuts 

Britiin herself had cut down her 
food rations to the lowest level on 
winch the workers could remain fit and 
stiong Stocks had gradually been 
reduceel in those months when every 
thing was concentrated on the final 
suprtme effort to win the war at the 
earliest moment The people of this 
country wire justified in thinking that 
the end of the fighting would mean a 



AN HISTORIC PieiURI OF A MICHIY CONVOY 

Oiii of tlu kii ittsl ion\o\s thil t\ti kft <»iii Mioits ^\as lint which tcKjk \ ku it onu with all 
ilsmachint^if li»limliii North Miui in Nonc nibci Hh \Ui* Innl Nun v c irru d this 

irm\ anil the Ron il \ in v csiorl* d it while Riitish anil \imiUcin \u Tok os miintaincil coiistc iit 
pitrol to ward oH cnnnv bomlur att uks 



Fox I*hot >\ 

Napoleon once described this country as a nation of shopUet pi r^ and it is upon oui » .xpat itv to 
supply the 'woild with the products of Hiitish facbiries that our prospeiits d«pctidb In this 
photograph, we sir a Heel of motor buses, made in Jiritairi, being shippul ai>oard <) steairirr 

for an I ist \!n< an port 
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Hig ships require big tackle and some idea of the size and weight of the ropes for the Queen Mary 
can be gathered from the photograph above which shows a huge coil of rope being rolled along 
the dock-side at Southampton to be taken on board 
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gradual improvement in tlieir food 
difficulties. 

Instead, they had to face further 
small cuts in their meagre supplies. 
The harvests of the world had been 
bad. On the Continent whole sections 
of the people would starve unless they 
had bread. Nearly a year after Victory 
Day in Europe there was an urgent 
call to the British people to save bread, 
while other foods, instead of becoming 
more plentiful, were in some cases 
slightly reduced. Bread was rationed 
eventually to conserve our stocks, 
pending the results of the 1946 harvest 
in the great wheat -producing countries. 
And stilt the cry from the devastated 
lands of Europe was “ Send us food ! ’’ 

Back to the Homeland 

Ships were wanted to bring food ; 
ships were urgently needed to bring 
home men from the East and Middle 
East, the prisoners of war and internees 
in Japanese prison camps, and to bring 
home, too, some of the fighting-men 
who had been away from their home- 
land for more than three or four years. 
Still more ships were required to take 
back American, Canadian, New Zealand 
and other overseas troops who had been 
in this country or on the Continent 
with the armies. 

Our two biggest liners were among 
the ships engaged in work of this kind. 
During the war and up to March, 1946, 
when she ceased her war work, the 
Queen Elizabeth steamed about a 
million miles and carried some 800,000 
troops across thousands of miles of 
ocean. The Queen Mary had a similar 
record across the Atlantic and the 
Pacific and was then engaged in taking 
the English brides of American soldiers 
to join their husbands in the U.S.A. 

Still Sailing the Seas 

Not until these post-war tasks had 
been carried through were these two 
great ships leieased from service. 
Gradually our Merchant Navy began 
its urgent i>eace-time work of taking 
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British goods to all the countries of the 
world, anxious to buy our merchandise 
after several years during which Britain 
had little to sell and her export trade 
almost ceased to exist. 

Britain's great need after the lean 
years of war was for more imports of 
food and raw materials for civilian 
manufactures. It was even moi e import- 
ant that her export trade should be 
bigger than ever in her history. We can - 
not buy goods in other countries without 
supplying them with other goods in 
return. British workers must have 
their products sold in the markets of 
the world and British ships must sail 
to every country taking those goods. 

They are doing it now, and the call 
of the sea is still as strong as ever to the 
men and boys of this sea-girt island. 
From the fisliing fleets to the great 
ocean trawlers, the coasters, the tankers, 
the big food sliips that carry tlie meat 
from Australia or South America, the 
fruit ships, and the vessels laden with 
ore from Spam or with sugar from the 
Indies, all are needed 

Brought to us Daily 

They are sailing the Seven Seas from 
British ports to take our gcxids to othei 
lands and to bring back the many 
things we need in tliis country. As 
Kudyard Kipling wrote years ago : - 
Vi)i the brr«ul that you eat anil the biscuits 
you nibble, 

'1 he sweets that you suck and the joints that 
you carve, 

They are broufjht to you daily by <U1 us Ihg 
Steamers — 

And if anyone hinders our coming you’ll 
starve. 

CenturiesagoFrancis Drake and many 
another great English sailor fought for 
the right of British sailors to take their 
ships wherever their merchandise was 
desired. The British Navy has main- 
tained that right ever since, despite 
all threats of mines, torpedoes, guns 
and bombs, while the Merdiant Navy, 
no matter what the risks, has never 
ceased to carry on its budness across 
the deep waters of the world. 




ROMANCE 

W Ji have no iccoid of the first 
man who sliapcd for hiniMdt 
some kind of sailing-craft and 
adventured forth on the gieat wateis 
beyond the dry land ddiere must have 
been a beginning to the building of 
boats and ships, and from the dawn of 
recorded history the story of man's 
battles with the sea has held an abiding 
fascination for all the human race. 

At best, however, man’s mastery of 
the sea remains a strictly limited one. 
Every now and again the mighty ocean 
exerts her power to show how puny are 
man's strength and invention against 
the illimitable forces of the great waters. 

It is scarcely surprising, therefore, that 
a wondeiful lore of superstition and 
mystery, of stiange adventures and 
great fortunes, as well as of tragedies 
and evil deeds, should have gathered 
round the long story of the sea. 

Signs and Omens 

The men who went down to the sea 
in ships and risked their lives long before 
anyone had dreamt of steam-power 
and' wireless communication were 
almost bound to be superstitious and to 
have regard for signs and omens. Luck 
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played its pait su fai as the eh*inenls 
weie concerned, and luck, good or bad, 
might be gieatly influenced by chance 
happenings 

Frid<iy wa-> always ri*g«irdt*(l as an 
unlucky day on which to begin a 
voyage, except among tlie Spaniards. 
Did not Columbus begin his voyage to 
the New World on Fiulay, August 3rd, 
1492 ? Not many sailors object to sail- 
ing on a Fiiday in the.se days, but to 
luve loo many cleigynien aboard as 
p,issongers is still regarded as unlucky. 
Nor is the presence of a lawyer on 
board regarded as a lucky sign. Among 
certain nationalities, paiticularly the 
hardy Bretons, a tailor on board is cer- 
tain to bring bad luck. Ntu is it wi.se 
to make or mend clothes, or to have a 
hair-cut, during .stormy weather. 

To drop a bucket uveiboaid w’as a 
sure sign of trouble, although if a 
sailor carried salt in his pocket he stood 
an excellent chance of a veiling evil and 
attracting good fortune. 1^'inns are 
suppo.sed to have control of the winds 
and are accordingly treated w'ith 
respect. Cats are unlucky, and even a 
horse aboard worried some seamen of 
the old school, wliile a live hare on 
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board was a ceitain method of sending 
any ship to the bottom. Even rabbits 
were not mentioned on board ship at 
one time. 

The albatross was regarded rather as 
a protective spirit. Rats, too, .were 
looked upon in a friendly way as they 
gave warning when disaster threatened. 
“ Rats always desert a sinking ship,*' 
and usually long before there is any 
hint of coming disaster apparent to the 
seamen. Old-time sailors were fond of 
a female figurehead on their ship as that 
brought good fortune, but it was just 
sheer bad luck to meet a woman on the 
way to join a vessel or to have a woman 
on board. Whistling for the wind " 
was quite a sound practice when a ship 
lay becalmed, but at other times 
whistling on board was a dangerous 
amusement 

An Omen of Disaster 

Then there are strange stories of 
ghost ships s\ich as the one commanded 
by the old Dutch captain, Vander- 
decken, who was trying to round the 
Cape of Good Hope, He swore with 
many a dreadful oath that he would 
not put back into harbour till he 
had succeeded. Providence, becoming 
impatient with him, condemned him to 
continue his efforts till the end of time. 
Few seamen believe such yarns in these 
days of wireless and aircraft, but for a 
few centuries the old Flying Dutcluiian, 
Vanderdecken, was regarded as an 
omen of dreadful disaster. 

Modern invention has robbed many 
of the old superstitions of their former 
power, and the marvels of wireless are 
more real than ancient ghost-ships or 
imaginary spirits of ill omen. It was a 
White Star liner, the Republic, which 
was the first to use wireless to call other 
ships to her aid. Badly injured in a 
collision at sea she sent out radio 
signals, and receiving ships arrived in 
time to take off every person on board 
in safety. 

Radar has already proved itself an 
equally valuable aid whrn fog cuts out 


all visibility. When evcntiudly all 
ocean-going ships are fitted with Radar 
as they are with wireless the dangers 
and perils to which voyagers have 
always been exposed will be reduced to 
a minimum. Tragedies such as the loss 
of the Titanic might very easily have 
been avoided if Radar had been known 
at that time. Wireless had begun to 
form part of the equipment of most big 
ships at that time and it played a part 
in this case in bringing about tlie rescue 
of neaily a third of those on board tlie 
ill-fated liner. 

The Titanic, greatest and most 
luxurious liner of her day, so well built 
that she was regarded as unsinkable, 
left Southampton on her maiden 
voyage on April loth, 1912. On the 
following Sunday night everything was 
well, but a quarter of an hour before 
midnight something caused the sliip to 
heave. There was nothing startling in 
that first shock, but the Titanic had 
struck an iceberg, cutting through I lie 
bottom of the ship and smasliing many 
of her watertight compaitments. 

Birth of a Great Tradition 

There was no panic. Few indeed 
realised fully the danger tliat thicat- 
ened and developed with sucli dreadful 
swiftness. Wireless messages were sent 
out and the sixteen lifeboats were 
manned and low^ered. Women and 
children were ordered into them first 
and not till then were any men allowed 
in the lifeboats. The ship’s band came 
on deck and played till the end. At 
2.30 a.m. the Titanic stood on end and 
slowly slipped down into the dark 
waters of the Atlantic. 

Right to the end the wireless operator 
sent out the distress signal and kept in 
touch with all possible rescuers. In so 
doing he created a tradition for a 
service then in its infancy, and his 
fine example has been followed when- 
ever the necessity has arisen. Seven 
ships answered the call, but the ice 
hampered them. The Carpathia, 70 
miles away when the S.O.S. came. 
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S/t<u//\ </rii n fi>r thi mrk 

rHE LOSS OF THE “ WARATAH ” 

On July ^Oth, i<>oy, the lyaratah left Durban for Capetown and e\< handed si^iiaK with aindher 
ship the next day She was never heaid of again The aitist who diew ttie aboM pwtuie w.is 
aboard another ship that went through the sftme hiirraane and was in the \ ii inity ot tin spot 
where it was assumed the li uratuh went down in the tremendous seas that lagi d lor more tiiaii a 

wec*k 

Steamed to the scene as quickly German U*bo«it liud two torpedoes and 
as possible. All those m the lifeboats witliin foity minutes tlie Lusitania liad 
were eventually found and taken on gone to tlie bottom, Neaily 1,200 
board, but tlicy numbered in all only people were drowned and of the 
711. Moie than twice that number, Ameiicaiis aboard cjnly 79 were saved. 
If 5^3 persons, went down with the Although Arneiica did not (‘iitei the 
shij). war immediately after this tiagedy 

One of the blackest incidents of the there is no doubt that it was one of the 
war of 1914-18 was the sinking of the importantfactorsthatcventuallydeter- 
(mnard liner off the Irish coast mined America's entiy into the war in 
on May 7th, 1915. At that time, 1917. 
despite German threats of ruthlessness, 

there were certain rules of warfare Vanished Without Trace 
which it was assumed even Germany Many of the mysteries of the sea 
would respect. The Lusitania was a which have never been solved would in 
passenger liner, carrying no munitions all probability not have been mysteries 
of war, and on board were a large at ;ill if wireless had been available, 
number of passengers, including 218 How many fine ships have sailed from 
Americans. Without any warning a port in the days gone by and dis- 
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appeared without trace ? There was 
the Pacific, for instance, which sailed 
from Liverpool for Ameiica in 1856 and 
was never heard of again More than 
half a century later the Waraiah, a new 
liner of 16,000 tons, left Durban for 
Capetown on July 26th, 1909 On 
the evening of the following day she 
exchanged signals with the Clan Mac- 
Intyre as she overhauled her That was 
the last ever known of the Waratah 
There had been heavy seas and a hui 11- 
cane, and the only conclusion is that 
the Waratah capsized and thcie was 
nevei a hope of any small boat surviving 
in the storm Nor was the Waratah 
titled with ^\ireless, although lound 
about that time many vessels had begun 
to ht the new equipment 
One of the most extraordmaiy of sea 


mysteries about which discussions have 
been earned on and books will ten over 
many years is the case of the Mane 
Celeste bhe was a small vessel well 
under 1,000 tons and sailed from New 
York for (icnoa in the latter pm of 
1872 She earned a crew of six umhT 
Captain Hnggs, who had his wife ind 
child on board with him On I)c<«m- 
ber 5th she was sighted by the Hiiljsli 
DeiOratia Something abouM he \ c,sel 
impelled the Det (traha capt iin send 
a boat across to investigate 

An Unsolved Mystery 

They found the ship in peifcct ron- 
dition and there were signs of an 
unhnished meal On a table was a 
partially-wTitten lettei , moiiLyaiidpti 
‘^onil possessions w(‘re found on IxmhI 
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1111872 th< Mmu ( ilfti \Ms (inimi oC (.ibialt >1 without i soul on I .iiid iii.I \ . I in pn Iti t 
londitio’n NothmR was imi hi u.l ot h<i mw and tin nusUii ol win th< i d.indon.d th. 
ship in calm seas has niver bieii solit.l and aftir the laps, of m ns is non likih to u 




s/t lll\ It i J t Ihl T tk 

IHf BARBARY PIRATtS 

Dunnj; many centuries the pirates of the Barbarv coast North Afric i m idt lln Mcdili irinc in 
a sea of danger and peril Man> cinmtrics at different times tri* d to wipe the rn out, but tht> 
persisted till it>3o when they were iinally dnv( n out of business Our pu. turt shows the piratts 
closing in on a ship that is lying bn aimed and helpless 

The log was wiitten up to Novembei there was no meinbei of the ciew beai- 
24th but the slate log had been enteied ing his name among those who sailed 
up at 8 am on the following day with her, lie mciely added to the 
There was no sign of any collision 01 mystery. Why, as his stoiy did not 
anything at all to account for what had reflect on anyone, did he not tell it 
obviously been a sudden abandonment while he was alive ? There was no 
of the vessel since there was not a soul answer to that query, or to several 
on board. Why ? What had happened others that arose, and the full truth 
to the captain and his company ? about the Marie Celeste is never likely 

Theories have been put forward and to be revealed after all these years, 
on one occasion at all events a man who 

professed to have been a member of the Pirates and Privateers 
crew left behind him his story of what The passage of time often adds a 
had happened Unfortunately some of false atmosphere of romance to things 
his details did not lit the facts and which were utterly brutal and sordid. 
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Thus the pirate and his flag bearing tlie 
skull and crossbones have acquired 
through the years something of the air 
of a gentleman adventurer of the sea. 
Some pirates, it is true, were magni- 
ficent sailors with a courage that dared 
all risks and dangers, whether from the 
sea or from men. 

The pirate appeared on the scene 
almost as soon as trading vessels first 
put out to sea. Homer and Herodotus 
wrote of them, and in the days when 
Rome was paramount the pirates 
flourished. Julius Ciesar, in liis earlier 
years, was captured and held to ransom 
by them. Released when his ransom 
was paid, Oesar made his plans, re- 
turned to the pirates' lair and captured 
the lot, numbering nearly 400. In due 
course every one of them was executed. 

In the Mediterranean the Barbary 
corsairs have at different times during 
many centuries inade piracy into a very 
popular and paying profession. Not 
only natives of those shores, but adven- 
turers from England and other ICuro- 
pean countries joined with the pirates 


of North Africa to plunder ships and to 
take men and women as slaves, or hold 
them to ransom. Cromwell sent an 
expedition against them in 1655, 
right down to the nineteenth cer*.ury 
the English, French, Dutch, and 'ater 
the United States of America, fought 
against them. In 1816 Lord Exmouth 
bombarded Algiers and was able to 
release hundreds of captives. It v/as 
bombarded again in 1824, but in 1830 
the French conquered Algenu and the 
days of the Barbary Pirates were over. 

On the Spanish Main both })iracy and 
privateering flourished, especially in the 
days of Queen Elizabeth. The pirate 
made no claim to patriotism, but robbed 
any ship for his own gain ; the priva- 
teer carried on his work much as the 
pirate did, but only against ships 
belonging to a country with which his 
own country was at war. Drake, for 
example, with some of his companions, 
held “ Letters of Marque," a Royal 
commission to attack the merchant- 
men belonging to the enemy. Queen 
Elizabeth 1 used some of her money to 



Fpeciidly rfruu'n for this u?ork. 

A PRIVATEKR CHASES M'S PREY 

Oflvn cnouKli ii Pii\'.ilrcr was little better than a pirate, but he held aullioiity in sionie form from 
his country to attack all merchantmen of any country then at war with his own. Here we see a 
" private ” warship giving chase to an enemy merchantman in the hope of valuable liooty. 
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fit out Drake’s ships and drew her share 
of the plunder. 

Morgan of the Spanish Main 

When the Spaniards protested to her 
against “ El Draque,” the terror of the 
seas, and demanded that he should be 
hanged, Elizabeth gave her answer by 
knighting him. Another man who 
gained a knighthood after earning fame 
as a pirate was the bold Harry Morgan 
(1635-88), who sacked Porto Bello and 
later Panama. England was not at war 
with Spain, and, quite reasonably, there 
were strong protests from the Spaniards 
about Morgan’s conduct. The result 
was that Moigan was in due course 
sent home for trial. Charles II took a 
strong likitig for him, made him Sir 
Henry Morgan, and sent him back as 
lieutenant-governor of Jamaica, where 
he did his best to suppress piracy. 

Long Ben and Captain Kidd 

Another famous pirate was Captain 
John Avery, who was second-in-com- 
mand of a merchant ship in 1794. 
" Long Ben ” became a pirate by way 
of protest against his Spanish employers 
who failed to pay the crew's wages. 
Avery took the ship and made his head- 
quarters in Madagascar. His victims 
were mainly those ships taking Moham- 
medans from India to Mecca, and 
among his prizes was the Great Mogul’s 
own ship. Having acquired sufficient 
treasure Avery retired to England, but 
discovered too late that there were 
sharper pirates on land than there were 
at sea, and they succeeded in relieving 
him of all his ill-gotten wealth. Even- 
tually the bold buccaneer died in 
poverty. 

There were other pirates such as 
Captain Edward Teach and Captain 
William Kidd. There was little of the 
hero about Kidd nor does he appear to 
have been a very successful pirate. 
Eventually he was captured, tried and 
executed in 1701 

Except for a certain amount of busi- 
ness in the China seas the buccaneer 


and pirate died out completely with 
the coming of the steamship. But the 
stories of pirates' hidden hoards of 
treasure lived on much longer. Captain 
Kidd was reputed to have buried several 
fortunes on lonely islands, but only one 
of these fortunes was ever found and 
that was recovered almost immediately. 
True, there were gold and jewels, calico, 
canvas and bags of sugar. From this 
the lawyers and others were paid and 
the rest went to Greenwich Hospital. 

Treasure in Deep Waters 

There has been, and still is, buried 
and sunken treasure. II M.S. Lutine, 
laden with gold and silver bullion worth 
over a million pounds, went down in 
1799 off the Dutch coast. At different 
times a fair amount was recovered, but 
the last effort in 1911 showed that the 
wreck was embedded deep down in the 
sand and work was impos.sible. One 
relic was recovered round about i860 
and is well known to-day. The Lutine 
ship's bell is now used at Lloyds to 
warn underwriters that important news 
of ships is about to be announced. 
Altogether bullion to the value of about 
£100,000 had been recovered by 1861, 
but later efforts have been unsuc- 
cessful. 

One of the most famous sea treasures 
is the Armada galleon, sunk in Tober- 
mory Bay. The name has sometimes 
been given as the San Juan Bautista, 
but is now generally believed to be 
the Florencia, pay ship of the Armada. 
The value of the treasure on board has 
been estimated at different times at 
sums ranging from £300,000 to £30 
million. Guns, goblets and coins have 
been recovered, and special expeditions 
have attempted to get througlx the silt 
in which the wreck is now deeply buried. 
Then in March, 1950, the Duke of 
Argyll enlisted the aid of the Admiralty 
and naval divers went down. The 
wteck was located but it was so deeply 
embedded in the sand that tlie task was 
reluctantly abandoned. 

The story of the Cocos Island trea- 
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Spfiut//\ Jraun uork 


A REVENUE CUTIER OVERHAULS A SMUGGI FR 

I Ml more than €\ ( tntury from 1730 onwards, snuf^qling u as a flourishing business along our South- 
ein luastline Iho ellorts matle to prevent this illegil tiade were oUen too weak to stop tin 
smugglers, but oetasionallv one of tlie (rovernmeiit Hev» niie cutters sei/i d a ( hanc e and eapture<l 
the vess< 1 carrying contraband to tlu* smuggling bind ashon 


suic dump begins about the year 1818 
when a British pirate, Bennct (hahain, 
or Benito J5oiiita as lie picfeiied to call 
himself, brought the loot from Pciuvian 
churches and merchant ships to be 
buried on Cocos Island until he could 
collect it later. It is fairly certain that 
more w^ealth was added to this dump 
later. 

Fortunes from Spanish Grandees 

With Bonita was William Thompson 
who turned up at Cocos Island again in 
1821. The Spaniaids h<Kl managed to 
get away much of their treasure fiom 
Lima when Peru was in revolt against 
the rule of Spain. Lord ( ochrane, then 
in command of the Chilian Navy and 


giving lielp to Peru, went to the port 
of Callao, to which the treasure liad gone, 
and demanded two-l birds of the money 
with which to pay his men. On the 
scene appeared Thompson, now in 
command of a trading brig Mary Read. 
He arranged to take off some of tlie 
Spanish grandees with their enormous 
fortune and avoid Lord Cochrane’s 
attentions. What had happened to 
Bennet Graham nobody apparently 
knew. 

As soon as the Mary Read with the 
escaping Spaniards and their wealth 
was well clear of the port the helpful 
(Captain Thompson killed the Spaniards 
and fli.ng them overboard, then set sail 
for Cocos Island to bury his share of this 
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additioucil loot Unfortunately it was 
many years bifore Thompson had a 
chance of returning to collect his vast 
wealth. When he did at last man ige 
the return voyage he took a partner 
with him and discov(i(‘d that both the 
treasure of Bonita (Graham) and Thomp- 
son’s own weie untoiKhed It was too 
risky to t.ike away ]ust I lien and 
Thompson and his jjaitncr, Uoig, made 
careful prepai tit ions foi anothei voy.ige 
Thompson died without ever seeing 
his treasure again, but m due course 
some years later, his par tiu i , Doig, witli 
his son, went out to ( o( os once more, 
all piepaied to bung honu then great 


fortune Unfoitunately a landslide 
had occurred and made the recovery of 
the treasure a serious engineering task. 
They weie totally unprepared for any- 
thing of that sort and had to rc urn 
home to consider their plans 

Treasure Trove and Salvage 

The elder Doig died and the son 
never liad a chance of going ojt again, 
but he lelL clear diw^ctions legarding 
the location of the treasure hoards. 
Many expeditions have been made and 
a few coins and oinaments have been 
found in c irciimstanc es which certainly 
help to conliirn the story Most of the 
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seekers, however, have done just as 
much to obliterate helpful landmarks as 
have the storms and natural changes 
through the long years which have 
elapsed since Thompson buried his loot. 

Yet there are reasonable grounds for 
the belief that there is still a very con- 
siderable fortune buried somewhere on 
Cocos Island, but the modern treasure- 
hunter would need to be equipped 
with excavators and other engineering 
machinery and to have plenty of time 
to spend on the task. There have been 


several attempts in comparatively 
recent years, usually in a fairly light- 
hearted spirit, with a limit on both the 
time and money to be expended on the 
task. Quite possibly it would take more 
money to recover the treasure than it 
would be worth if and when it was 
finally unearthed. 

Commercially the salvaging of sunken 
treasure from ships that have gone to 
the bottom when cariying known 
wealth, such as tlie Lutine already men- 
tioned, is a task for experienced divers, 
armed with scientific 
equipment and assisted 
by skilled technicians 
Some tiuly lemarkable 
jobs have been cariied 
out by skilled salvage 
companies, but this is 
essentially a business 
undertaking in which 
the actual cost of 
carrying through the 
necessary work is care- 
fully estimated and 
balanced against the 
certain known value of 
the completed task. 




THE “lUriNF” BMI AT LLOYDS 


Vianet 


Our photoKrapli slu»\\s the Kustiuni .it Lloyds amUi Um* lallei 
ringing; the Lutine IkjII Orir sttokc is the signal that bad news 
IS about to be announced while t\^o strokes indicates good 
news IS coining The bell was recovered in 1859 from H M S 
Luttne, wrecked off the Dutch coast in 1799. 


When Smugglers 

Flourished 

Salvaging is a modern 
business to some extent , 
but there was one 
flourishing business con- 
nected with the sea 
which, like piracy, has 
acquired an atmosphere 
of romance with the 
passage of time. For 
more than loo years, 
from 1730 onwards 
until well into Queen 
Victoria’s reign, the 
business of smuggling 
could fairly be classed 
as one of Hritain's 
industries. 

At one time, round 
about 1740, it was 
calculated that only 


A MODERN CAR FERRy 
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one-fifth of the four million pounds of 
tea which came into this country paid 
its fair share of duty. One fleet of 
five fast cutters running contraband 
between France and the South-East 
coast were believed to bring in some 
six tons of tea and 8,000 gallons of 
brandy every week. There were men 
in several of the Southern seaboard 
counties who built up big fortunes 
as smugglers and were regarded as 
comparatively respectable citizens. 

A Battle for Tea 

Some of the smugglers, particularly 
in the Western counties, most certainly 
did not regard themselves as criminals, 
but as members of a straightforward 
profession who were merely concerned 
with outwitting, or possibly, bribing, 
the preventive men, whose unenviable 
task it was to stop the smugglers if they 
could. Usually, however, the forces 
employed by the Government for this 
purpose were utterly inadequate for the 
task. Sometimes the preventive men 
were supported by Dragoons, and occa- 
sionally pitched battles took place in 
which the Government forces were as 
often as not utterly routed. 

The most infamous of all smugglers 
were undoubtedly the members of the 
Hawkhurst gang. They were led by a 
couple of out-and-out scoundrels, 
Kingsmill and Fairall. Usually the 
smuggling fraternity kept on the best 
of terms with local residents who often 
received some benefit. The Hawkhurst 
gang terrorised a whole district after 
their first notorious affair in 1744 when 
they captured a revenue patrol of four 
men, two of whom were released even- 
tually after being badly beaten. What 
happened to the other two was never 
known, but it was said that these two 
had originally been members of the 
gang and liad then deserted. 

One of the Hawkhurst gang’s most 
daring outrages was the captuie of 
Poole Custom-house in October. 1747, 
to take a quantity of smuggled tea 
which had been captured by the 


authorit ies. Sixty armed men took part 
in the attack and removed the tea. As 
the proceeds of this affair amounted to 
only 27 lbs of tea per man, it scarcely 
seems to have been worth while. 

Their outrages included the killing of 
a number of persons, and finally the 
authorities were compelled to make a 
determined effort to break up the gang 
and capture the ringleaders. It was a 
fairly long struggle, but at last, in April. 
1749, Kingsmill and Fairall were cap- 
tured and paidthepenalty of their crimes. 

Not all smugglers were in the Hawk- 
hurst gang class, but there were few 
people wUling to turn informer in any 
case. Rudyaid Kipling, in one of his 
poems, sums up the general attitude in 
the advice : “ Don’t go drawing back 
the blind or looking in the street.” 
And again : 

“ Five and twenty ponies, trotting 
through the dark — 

Brandy for the Parson, ’baccy for the 
Clerk ; 

Laces for a lady, letters for a sfy, 

A nd watch the wall, my darling, while the 
Gentlemen go by / ” 

In some parts of the country a farmer 
would be warned to leave his stables 
and cart-slieds unlocked on a certain 
evening. The wisest course was to 
obey ; if he refused there was more 
than a chance that his ricks would be 
tired and cattle maimed, just by way of 
a lesson to teach him better manners. 
If he complied — the horses would be in 
their stables next morning, a little the 
worse for a hard night’s work perhaps, 
while in the cart-shed, somewhere near 
the carts which had been used, there 
would probably be a tub of spirits or 
bag of tea. 

Aid from Parson and Ploughman 

It was obviously better to fall in with 
the smugglers’ ideas of friendly aid even 
though the farmers objected to smug- 
gling on several grounds, chief of whicli 
was that the trade attracted too many 
of thei.- labourers. It was a temptation 
to many an honest ploughman, who 



TRAINING FOR LIFE AFLOAT 
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TIMBER COMES TO BRITAIN UNDER SAIL 


Plnnrt. 


Few sailing-sliips are einployccl in overseas trade to-day but they Iiave not entirely disappeared. 
Our picture shows the Swedish 4-inasted schooner Albatross, u.sed in recent years as a training- 
ship, back at work again after the end of the war in 1945. Her cargo wa-? inuch-ni*i‘ded timber 
for Hritain’s housing drive, and she is here seen entering Lowe.stoft Jiarbour to unload. 


earned sixpence a day, to become a rider 
for the smugglers at half-a-guinea a 
journey, with probably enough tea as a 
little extra present to enable him to 
make a pound or so. 

Some of the magistrates were hand 
in glove with the smugglers, and not a 
few clergymen gave useful assistance, as 
did the sexton and the clerk in suitable 
parishes where it was convenient to use 
tlie crypts as temporary store-houses 
for smuggled tubs of brandy and bags 
of tea. 

Even the Navy took a hand during 
the early years of the nineteenth cen- 
tury in trying to prevent smuggling. 
Britain was at war with France, but 


those engaged in the smuggling bu-siness 
on both sides of the Channel ignored the 
question of enemy nationals. British 
smugglers were welcome enough in cer- 
tain French districts where the goods 
they collected for running across the 
Channel were paid for in gold. 

This gold was quite useful to France, 
but was a real loss to Britain. There 
was no reason whatever why the French 
police should interfere, nor why the 
French Army should worry about 
British smugglers who were often very 
useful in taking secret letters to their 
spies in England. Eventually coast- 
guards were established and became a 
highly efficient and useful body of men. 
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Other steps were taken in addition, 
and the coming of steamships was a last 
nail in the coffin of the dying profession 
of smuggling. It had ceased to be quite 
such a profitable game before then and 
the rewards were inadequate compared 
with the increased risks. There has, of 
course, been some little revival of 
smuggling in a new form in our own 
day, and aircraft have taken the place 
of the fast-sailing cutters slipping 
across Channel before a favourable 
wind. But smuggling by air is an 
exceedingly risky business and the 
penalties extremely heavy. The records 
so far indicate very definitely that there 
is no future in it I 

Blue Riband of the Atlantic 

In recent lime.s there has be*‘n a 
levival of the old-time livalry to lower 
the record for the ciossing of the 
Atlaiiiic. Until 1952 " tile Blue 

Riband of the Atlantic ’’ was held by 
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that fine ship the (^ueen Marv, In 
August, 1938, she beat her own pir- 
vious recoicl by making tiu ciossing in 
three days, twenty hours and forty-two 
minutes. Then the fouiteen-yea^ old 
record was beaten by the Amenc.in 
liner United States on her maiden voy- 
age in July, 1952, with a i(‘cord for tlie 
2,938 miles from Jhsliop Rock bight- 
house off the Scillies to the Ambu se 
lightship in New York Bay of three 
days, ten hours, fortv minutes 

That first historic voyage b\ Chris- 
topher Columbus in 1492 took seventy 
days. The marvel then was not so 
rnudi the time as the fact that he had 
managed to get across and to return 
again. It was not till the middle of the 
nineteenth century that anybody really 
began to trouble about speeds and 
records. In July, 1840, the Britannia, 
owned by the newly-formed Cunard 
Company, made the voyage from 
Liverpool to Halifax in a little under 



A CALI ANT SHIP GOtS DOWN 


V stiiniiH stotv ol the se.i was leiouled in January, 'vlieii Captain CaiKtn ot ilu- hl\iuo 

rntvypnse onleiod hib passtMigeis and new to abandon ship The captain rem lined on board, 
despite the hazardous list An ^dm^^al1^ln^ reac bed him, and tlu- mate. Mr R K DaiiLV, inananed 
to swinij aboard. Despite all ettorts, hoMcvei, Captain Carlscn and Mr. Ddnc> had eventually to 
leave tlie ship only a very short time before she wont down off Land's End. 
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twelve and half days. This beat the 
Great Westerns record, made two years 
earlier, of fifteen days for the outward 
crossing. 

Some of the old sailing-ships had put 
up remarkable records, but the steam- 
ships di’ove them out of business. For 
some years the real contest for supre- 
macy lay between two British shipping 
companies, the Cunard and the White 
Star, which were then separate com- 
panies. In 1850 the Cunarder Asia did 
the voyage in 8 days 17 hours. 

The Battle for Honours 

¥ot the next thirty years or more 
there was continual competition to hold 
the record for this particular crossing, 
which eventually became known as the 
Blue Riband of the Atlantic, though 
there w’as no ribbon and no prize at 
stake. The White Star sister ships, 
Teutonic and Majestic, shared the 
honours in 1891, but were beaten by 
the Cunard Campania and Lucania two 
years later. German shipping com- 
panies then entered the contest, and in 
1897 the Kaiser Wilhelm der Grosse 
crossed from Southampton to New 
York at an average of 21*39 knots, and 
on the return voyage at 21*95 knots.. 

Other German ships tliat maintained 
the supremacy were the Deutschland, 
Kronprinz Wilhelm and Kaiser Wilhelm 
IL Then came the ever-famous Maure- 
tania in 1909, which did the Queens- 
town to New York trip in four days 
ten hours at an average speed of 26*06 
knots. The Titanic was expected to 
wrest the honour from the Cunarder, 
but the tragic ending of her maiden 
voyage not merely ended all such hopes, 
but for a time raised doubts about the 
wisdom of this attempt to knock a few 
hours off the record. 

The Great War of 1914-18 came 
and the Mauretania record remained 
unbroken until 1929 when the Bremen 
took the Jionours for Germany, averag- 
ing 28*51 knots, followed in 1933 by the 
Italian liner Rex, which averaged 28*92 
knots on her 3,188 miles run from 


(iibialUr to New York. In May, 1935, 
France took pride of place when the 
Normandie made a new record on her 
maiden voyage by crossing in three 
days twenty-one hours forty-five 
minutes at an average speed of 30*1 
knots, increased to 30*31 knots on her 
return voyage. 

It was in August, 1938, that the 
Cunard White Star liner Queen Mary 
did the run in three days twenty hours 
forty-two minutes, and the Blue Riband 
was held by Biitaiii again for fourteen 
years. The World War temporarily 
ended all elforts to lower this leconl. 
There was more arduous and dangerous 
wot k for t he(h^eew Mary to do Six ye.irs 
of war service stood to liei ciedit wlien 
m August, T945, sh(‘ came back lor ovei- 
liaiil and relit ling at Soutlianiptou 
Docks. Her record was e\eiilual]v 
beaten by ten liouis by the Ameruan 
liner United States, as already mention- 
ed, at an average spe(*d of 35 knots. 

Superstitions Pass but Courage Remains 

The old superstitions are dying, the 
pirate and the smugglers have gone ; 
the wooden walls and the graceful 
clippers have given place to more solid- 
looking ships of steel and iron, with 
great funnels leaving a long trail of 
smoke behind them, while the masts 
carry wireless aerials but no sails. The 
sea shanties are sung by land-lubbers 
and the sailor a thousand miles from 
land listens-in to the latest news from 
London. 

But the sea itself is unchanging and 
its perils have not been utterly 
banished. Nor has the spirit of the 
men who sail from our ports changed 
since the days of Drake and Hawkins. 
The long traditions of courage shown 
by British sailors have not been 
tarnished during those recent years of 
direst peril when our ships were the 
lifeline of this country. Our sea-girt 
isle still stands impregnable and for 
that great blessing the chief credit goes 
to the men of the Royal Navy and their 
brothers in the Merchant Navy. 
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LIFt-BOATS AND THEIR CREWS 



A LIFE-BOA r AND IIS CARRIAGE 


R \ T I 


lliis IS A piclur^^ of the 3‘) fut 0 inch motor life bo it wliu li is btiitioncil at Skt^ness lor 
Iduiiching it Ih#- watei s edgt it is mountid on a tarnage having trictioii units xnd drawn 
by a trictor FIksc merhanu il iids gr< atly f ciJitatc tht work t t g< ttiiig tlie \css»I atioat 

quK kly 


AN\ woik (kdliiig witli '.hips and 
ZjL btaliiing niattiis would In 
A V sadl> incompkti without soim 
iiftience to the work of the Royal 
N itional Life-boat Institution, its boats 
and their heroic crews From the 
little fishing coble to the great liner, 
and even to the ships of the Royal 
Navy, there is no class of sea-going 
craft that has not at some time or other 
been helped by the lifeboatmen 

A life-boat is, of course, a specially- 
designed craft for saving life flora 
shipwreck and must be able to weather 
storms in which other boats would 
founder One or two at tempts had been 
made to design such a ciaft before three 
Englishmen, Lionel Lukin, William 
Wouldliave and Geoige Greathead, all 
tackled the problem about the same 
time Each of them contributed some- 
thing to the building of the first life- 
boat which was launched at h wcastle- 
on- Tyne m 1789 For thirty years this 
first life-boat was m use and saved 
hundreds of lives 

What IS the difference between a 
life-boat and any oi dinar v bo it '> In 
the first place the life-boat is vti> iiuicli 
stronger m build For the stem, stem 


and framing 1 nglish Oak is used 
tntu(4 ind foi tin pi inking tluK is 
Alncan mihogany Biiima supplies 
the teak for the ketl, while from Canada 
comes the Western Red Cedar used for 
the air-cases 

To Ensure Buoyancy 

This brings in the second important 
difference the life-boat is fitted with 
all -cases and chambers to make her 
sp^ cially buoyant and she is able to free 
herself quickly of water through valves 
or scuppers fitted in the bottom 01 sides 
Th(‘se valves are so made that they 
empty the water in a few seconds but 
allow none to return If >ou were to 
hll the deck of a life -boat with watii 
light up to the thwarts she would 
empty herself in twelve seconds 

1 here may be from seven to foui ti t n 
water light compartments and this 
means that, should the vessel be <i im- 
aged, only a small part of the craft can 
become flooded 1 here are from 70 to 
160 air-c<ises, and these make her 
piactically unsmkable A life-boat can 
bo kipt afloat by her aii-cists even if 
evt \ ^ water-tight compattim nt is badly 
dam.iged and wide-open to the sea 
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Graphic I holo Unton 

During a i-toim and in the dark houri. of the night tnc Greek steamer "" 

to the rocky Ne« dies ofi the Isle of Wight With hea vy ^ pouring over her the ship 
danger of total destruction The Yarmouth (I O W ) life-^t put out and rescued the thirty- 

flve members of the crew on board 
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"FOR THOSE IN PERIL ” 



R \ r I 


Ml lift huais arc now being built with two eiigitus ind twin sirews ind are entinlv independi nt 
of sail on which they relied for so long The last of tlit sailing bo its v\is rt placid b\ motor boat 
)4S To day there are over 150 motor lift boats st itioncd round ourcoisis I ht st lift lK>als 
usually carry a crew of eight and can carry fit m 30 to loo pcopli win n iitpnrid 



Ditl) relfi^rtph 

It IS from a photograph suili is this th i 1 stunt ulei of tht liiintiidous juiwii of Ik l\^ st is i in bi 
gained Here we see the NorthtuiUm \ trtory, broken in two, as she lay helpless on the Goodwins 
The vessel could not be saved, but the life-boat came to the rescue of those on board and brought 

them safely ashore 
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MODERN CRAFT AND EQUIPMENT 



S/t li f t-M lA, N » ^ 

It >Afas on tho Kiv( r 1 viic in I/Sg it that tin. iirst spt ( i ill\ lotisti ucted v« ssi 1 for s iving 

life at St i I nine ht <1 In its thirty jeai-s this first life ]>(>i t si\ td liiiiulri ds of live s olf tht rocky 
Northumbtilind coist M in\ iniprovtmcnts in design h ivi bten m i It since tlun ind this 
photogi iph sho\is a motor life bolt b< ing liunehcd it l>iuinnith in nccnt limts 



/ IsjiH \f mu & ( o /*fr 

The atlaptatnm of radio it h phony cip]nratus loi use oi the tnndtin lifob«»it wls not a simple 
task, but the special designs now in use ensure that the mstruments are tull> pioteeted from all 
risk of being rendered useless owing to damage by water Here we see the wireless operator in the 
cabin of a motor life boat which is now in service 
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OUR LIFE-BOATS 

One of the two main t5rpes of life-boat 
is the self-righting class. If such a 
vessel had a full crew on board and all 
the sails she carried were set, she could 
be turned over completely but would 
come the right way up and empty out 
all the water in about twenty-five 
seconds. This property was given to 
the boat by a heavy keel and by end- 
boxes, one in the bow and the other 
in the stem, which were really air 
chambers. 

The Passing of Sails 

For a time steam engines wcic used 
in some life-boats but the commg of tlie 
petrol engine provided just the right 
motive power for a vessel of this type, 
whether of the self- 
righter type or the 
non-self-righter. Ihe 
Htter kind of life- 
boat relies on her 
greater beam and 
general construction 
to avoid the risk ol 
being capsized. 

The hrst experi- 
mental motor was 
installed in a pulling 
and sailing life-boat 
in 1904. Now there 
die over 150 motor 
life-boats, and the 
last of the sailing- 
boats was replaced 
by a motor life-boat 
in 1948. All life- 
boats, small as well 
as large, are now 
being built with two 
engines and twin 
screws so that they 
will be entirely in- 
dependent of sail, and 
heavy oil engines are 
replacing the petrol 
engines. This means 
a great inciease in 
range of action as well 
as a great decrease in 
the risk of fire 
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The chief problem with all mechanical 
things used on a life-boat is to make 
them water-tight. She is a small boat 
that has to do her work in the worst of 
weather, to travel smotheied in the 
seas, her decks awash, her cockpits 
filled, and it may be, if she I5 dainagerl, 
with her engine-room lloodc d. So Iier 
engine must be able to work even wlu*!! 
It IS under water Hei sec’u liliglit 
will go on burning even if it i^ dro] (led 
to the bottom of the sea. 1 he launch- 
ing tractor can diive out into the suif 
pounding the sea shoie without fear of 
the water damaging the magneto or 
dynamo, the sparking plugs or the 
carbui ettor. 

Ik'cause ol this need to make every- 



(iftphu 1‘kitoUniuii 

WHIN THF IIGIII OF MORNING CAME 


Hill IS amahiM siuic of slnpNvnxk on tlu (loodwins iii \Nhuh tho 
h to bo.it had pl.ueJ its pait before morning lame to ri\eal the l.ite 
of the ship On an avtiage. ele\j*n li\i*s h.i\e !u‘t n saved ( miv vveik 
siiiM On Ibn.d Vationd lifeboat Iiistilntion was fomnltd in iSjj 
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thing water-tight the most difficult 
invention of all to adapt to life-boat 
work was the wireless apparatus, 
obviously a highly important addition 
in modem times. For a long time it 
had to be confined to boats with 
cabins in which the apparatus could be 
fully protected from the sea. Now, 
however, the Service has a special 
design of radio-telephony sets which 
can be used in all life-boats without 
tear of damage by water. These sets 
also work a loud hailer ; the wireless 
operator, by pressing a switch, can pass 
from talking by radio to the shore to 
calling direct to the wrecked vessel by 
means of the loud hailer. 

The Royal National Life-boat 
Institution was founded in 1824, and 
since that date its fleet of life-boats 
with their gallant crews have been 
responsible for saving some 76,000 


lives. This means that on an average 
eleven lives have been rescued from 
the sea every week. If you can 
imagine a large football crowd of 

76.000 people it will give the right 
impression of the number of persons 
saved from death by shipwreck by our 
life-boatmen 

Fine fellows are the coxswains of the 
life-boats. They and their crews guatd 

5.000 miles of our stomr-swept coast. 
All of them aie volunteers and the woik 
IS organised and financed by the Royal 
National Life-boat Institution. To 
maintain its services and carry on with 
the great work the Institution needs 
over £ 800,000 a year. It does not seem 
an extravagant amount when one con- 
siders the wonderful work which has 
been and will continue to be done to 
save those in peril on (he seas arouml 
our coasts. 





THti MAN IN THE CABIN 


J H ( teat 



The equipment fitted to the latest motor life-boats variej according to the particular type of craft. 
In this picture we sec the man under the canopy of the cabin where he is able to communicate by 
wiTchss with lliosf on slmrc nr, by pressing a switch, can pass from radio to the loud hailei .ind so 

call direct to the wrecked vessel. 
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THF DRIFTERS MAKE FOR PORT 


Fot PhtiU^ 


Sturdy little ve&sels are the Scottish drifters seen above They have been at sea a full week 
in search of the herring harvest and are now making as fast as their engmes can drive them 
for Great Varmouth This is the chief herring centre, where girls from Scotland gather m 
the late summer to give deft and willing aid m the cleaning and packmg of the fish. 


Among the most resolutt, feailcss 
ZjL and also enterprising of our 
Jl VBntish seagoing fraternity are 
the bidve men who go forth in the least 
sizeable of vessels to catch for us our 
harvest of fish, the flesh of which forms 
such a welcome part of our daily diet 
Year in and year out, by day and night, 
through storm, icy cold or paralysing 
fog they cai ry on their hazardous work 
whilst we ashore accept the good food 
brought to us often without knowing 
the first thing about the stern routine of 
fishing for a living. 

The Master Fisherman 

Let us therefore consider some of the 
main aspects of deep sea fii» ing, never 
imagining for a moment that any fleet 
sets sail and casts its nets haphazardly. 
Such a simple plan as this would bring 
nothing but disaster, foi fish are found 
only where the water is of the right 
depth, where the sea bed is suitable to 
their habits and where their natural 


food is abundant. Moreover, fish visit 
cei tain well defined parts of the sea at 
particular times of year and where 
there is first-class fishing say in 
September there may be nothing worth 
the catching in April These are a few 
«». the lessons every master fisherman 
riiust learn, quite apart from naviga- 
tion, seamanship and the lore of the 
tides and weather. He has, indeed, to 
know hib fishmg grounds as you know 
the way between home and s^ool. 

Has it ever struck you how much the 
sea, despite its uniformly level surface, 
is in a fishery sense to be compared to 
the land ? You can think of high 
rolling downs where the soil is so thin 
and the herbage so scanty that there is 
scarcely any food for the creatures of 
the earth. In the sea, there are 
cavernous hollows corresponding to the 
hills. No light reaches deep water, there 
is no plant life upon which the fish can 
feed and consequently no fishing. 

Thus, our fisherman has a chart 
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tox PJuittn 

SElNt-NtT FISHING 

From many a port round our codbts fisher 
men set forth by day or night to make 
catches \Mlh their nets Above, the Seine- 
net lb being cleared of its herrings 

which shows him where there are 
fathomless holes, the position of sand- 
banks, the set of the tides, the location, 
of a rocky sea bed that would rip his 
nets, and all such matters. The chart 
is his map of fishing territory, but 
whether there are fish or not depends 
upon the season, perhaps on the moon 
and winds and to some extent on 
chance or luck. You may be a fresh- 
water angler and, if this is so, will 
have discovered already that the luck 
of the sport is almost proverbial. 

Plant Life In the Sea 

You may wonder, possibly, at the 
reference made above to plant life, but 
this was no mistake. The surface of 
the sea and the water for several feet 
down is literally alive with tiny growths, 
some like miniature plants and others 
in the nature of microscopic animals. 
Many of the little objects you could not 
see at all with the naked eye, and there 
would be added to youi difficulty in this 


respect the fact that some of them ate 
quite transparent. 

The term for this layer, which floats 
and drifts about, is plankton. Most of 
the particles are just carried along in 
the water, but some of them possess the 
power of movement. The vegetable 
plankton (the word means merely 
something that drifts) is more plentiful 
as a rule than the animal sort, but the 
latter include diatoms, copepods (some- 
times called water fleas, though they 
are not fleas at all) and flagellates, 
which can swim. Plankton is the 
material that in some way or other 
brings food and nourishment to all the 
creatures of the sea and there is mingled 
with it eggs and spores to produce 
further generations and the very small 
fry of fish as well ; fry, as you know, 
bemg the word we use to denote baby 
fishes that have just been spawned 
Among the plankton too wc might find 
cuiious worms, wee shell fish and other 
strange foims of life, for the entire mass 
IS veiy much alive, dniwing its susten- 
ance largely fioni salts and inattii in 
the watei aiouiid it 
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Fox Photos, 

ON THE SLAB 

Ihu iishmongcr hTS been to market early 
anil bought liis stoi k lor the clay Now he 
IS ai ranging the hsli temptingly foi cus- 
tom! is, periiaps without thought of the 
men \ ho tia\i I the seas to gc't his wares 


THE FISH-QLlAy AT GREAT YARMOUTH 



Fox Pkolo^ 

H.ir «c lie al.u to ailvano to mother stage in the animated sw m Mhtn a hsUing flict arnv.s 
“ f,„„, Uu op. II sn Inthispulun tin i .1. h. s ai. 1.. mg put ashoit 
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Fox Photos, 

MENDING THEIR NETS 


After every expedition there are sure to be 
some casualties in the nets. The two lads 
above are a fisherman's sons, and the repair 
of damage to their father's nets presents 
no difficulty to them. 


water are taken so that the plankton 
it contains can be examined, largely 
because certain fish will avoid particular 
types of plankton and be attracted to 
others. 

Though the most fascinating of 
fishermen are those who go far out to 
sea in drifters and trawlers, clever 
craftsmen about whom we shall read 
later, we must not forget the ones who 
carry on very valuable work much 
nearer to the shore. They are known as 
inshore fisliermen and ply their calling, 
chiefly by night, from at least a 
hundred ports all round our coasts, 
mostly in motor-propeUed boats. At 
certain times they may make use of 
driftnets, but you will find them 
working mainly with strong lines, every 
line furnished with about 800 hooks. 
The hooks are not attached directly to 
the line, but each is fastened at the 
end of a short length known as a snood 
secured at regular intervals to the line. 


Very likely you have often wondered 
upon what fish feed, but you will know 
now that plankton is the basic food of 
the fish world, what may be termed the 
lowest link in the food chain. Large 
fi.sh may not take much plankton but 
live mainly on small fish (perhaps even ' 
the young of their own kind), but 
the small fish will be plankton-fed. 
Strangely enough, some of the very 
biggest sea creatures derive their living 
solely from plankton, sieving it against 
plates from the great stream of water 
they pass into their mouths and then 
through the slits of their gills. 

Now it often happens that there is 
more plankton in a particular part of 
the sea at one season of the year than 
another. Where there is a great 
abundance we can carry the comparison 
between sea and shore one stage farther 
and say that a rich pasture land has 
been formed for the floating population. 
Thus, the fish concentrate in the region 
of this pasture and there the knowing 
fisherman goes to catch them. Indeed, 
on many fishing craft, appliances are 
carried with which samples of surface 


How Women Help 

The hooks are baited with mussels 
and there may be three fishermen to one 
boat and as many as six lines, each tied 
end to end. Very often the women bait 
the lines, which are built up in neat 
handy coils so that they can be shot 
deftly into the sea without becoming 
tangled or fouling the boat’s gear. 

The station one of these fishing boats 
takes up on the sea is known as its berth 
and there are buoys made of canvas to 
keep the lines, each some hundreds of 
yards in length, at the correct depth, 
and an anchor to hold the end fast. 
Once the lines are shot the boat is kept 
just moving facing the tide ; and, 
when about a couple of hours have 
passed, slowly enough one may be sure 
to the waiting men tossed about 
perhaps on a restless sea, the buoy and 
anchor are found and the work of 
hauling in begins. 

It is hard toil indeed, e^ecially when 
some part of the line fouls an unseen 
ledge of rock, but there is all the excite- 
ment that goes with every type of 


WITH THE FISHING FLEETS 


fishing. Though extremely unlikely, 
there may be a fish on every hook, but 
quite possibly only one hook in a dozen 
will hold a cod, a haddock or some other 
captive, the creatures being taken from 
the hooks as the line is carefully re- 
coiled. Then, as soon as the lines are 
inboard, the boat sets off for its 
harbour and there is deliciously fresh 
fish available in the market — or it may 
be sold on the beach exactly as landed. 

Though this line-fishing fills in much 
of the time of an inshore crew they also 
at favourable seasons catch flat fish 
with what is known as a seine. This is 
really a wide net with long ropes at 
either end. The net is set with the aid 
of boats, and the ropes or warps may 
then be drawn in by men on the beach. 
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You have perhaps watched this sort of 
fishing during summer holidays at the 
seaside, when the net becomes smaller 
and smaller as it is drawn in. Some- 
times there is a bag made of netti. g at 
the rear of the net and when its mouth 
is drawn over the sea bed flat fish arc 
swept into it. Seine fishing is carried 
out by fishing boats, much the 5,ame 
methods being followed as when the net 
is dragged in to the beach. 

From our inshore fishermen w^c 
should proceed to those who form the 
crews of trawlers, these ships being 
propelled by steam. The newer vessels 
will travel at i6 knots (a knot is a sea 
mile of 6,080 feet) and may carry more 
than a score of hands. The crews are 
away from their home ports sometimes 



THE HARVEST OF THE SEAS 


Fox 
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fo* Photos 

PACKING OYSTERS FOR MARKET 

This picture comes from the famous Royal Whitstable Oyster 
Beds and we see two experienced men packing the shell-hsh 
just as they have been dredged up at this Kentish seaport. 


for three weeks at a stretch, and it is 
because of the trawlers’ speed and the 
ice carried that they can get their 
catches home in good condition for 
market, some of the larger ships 
bringing in 200 tons at a time if they 
have been fortunate. 

What is the purpose of trawling ? It 
is, briefly, to draw a bag-shaped net by 
means of a fishing vessel so that it 
sweeps along the bed of the sea. The 
mouth of the net is kept in an extended 
position by heavy frames of wood filled 
in with spars like slats. These wooden 
parts are fixed by wire hawsers some 
distance from the trawl mouth. Beyond 
them come two stout ropes known as 
warps secured to the vessel, one forrard 
and the other aft. It is only because 
steam winches are available that this 
large otter trawl can be used at all. In 
the days of sailing trawlers and man 
power only a comparatively small beam 
trawl was feasible. 

Even now, on the most up-to-date 
trawlers, with ccho-sounding apparatus 
to tell the depth of water beneath the 
ship and all such modern gear, it is an 
exac ting task to get the trawl net into 


the water, and in the 
correct position. Thus, 
when the net has been 
favourably cast, the 
ship steams slowly for- 
ward, it may be for a 
couple of hours. At 
the end of that time, a 
signal is given, 
machinery gets to work 
and the trawl is dragged 
in, the upper part of 
the net being hauled 
well up the foremast so 
that what is known 
as the cod end has 
its mouth immediately 
over the deck just in 
front of the bridge. 

Stowing the Catch 
Another moment and 
we might see a deck 
hand untie this cod end so that a 
perfect cascade of fish (if the cast lias 
proved a lucky one) comes tumbling 
to the deck plates so much all-alivo lluit 
the flapping of tails and jumping move- 
ments tell only of living fish. Theie 
may be cod, haddocks and flatfish, and 
very likely other denizens of the deep 
for which no market is available so tliat 
they must be flung overboard to the 
delight of the flock of noisy gulls tliat 
has been wheeling overhead. Then, at 
another order, outwards goes the trawl 
again for a further spell of duty. 

In the meantime, the fish just caught 
must be packed in ice in the thick 
wooden boxes you will so often have 
seen and stored away in the hold. For 
perhaps seven days, provided the 
weather is propitious, this trawling will 
continue, according to the size of the 
catches. In due time, when the hold is 
full, back will go the trawler to her 
home port, piling on every ounce of 
speed in her haste to catch the market. 
In all probability the vessel will be at 
sea again within twenty-four hours, for 
there is little rest for trawler crews at 
the hciglit of the fishing season. 
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Wt* luivt' hsliiii/^^ at Milfoid 

Haven, Aberdeen, Fb^etwood, North 
SliK'lds, Ccinliff cind other places, whilst 
there are groups of haidy fisher folk at 
almost all our ports and harbours 
Hull and (irimsby are, however, the 
great centres of the steam trawling 
industry, and their well-found craft 
scour not only the North Sea but the 
waters of the Wliite Sea and Arctic 
Ocean, their efforts taking them to the 
I'aroe Islands and to Iceland It should 
be noted, however, that foreign fisher- 
men are not allowed to operate within a 
three-mile limit of a country’s coasts. 

We will consider next the romantic 
story of the herring, one of the fish that 
lives almost entirely on plankton. It 
IS called a migrant because it moves 
from place to place in the dilfereid 
seasons flius, it approacln s oui short s 
tlie diiectioii td tin .\tlantic and 
may bi* found oil Scotland dining 
months of summtr. As autumn dravNs 
on, Yarmouth is the chief hturmg 
centre, girls travelling down from 
Scotland to handle the huge catches, 
deftly cleaning the fish and packing 
them in barrels for export. 

Because herrings in 
almost untold numbers 


20 fetd below tJie watei suiface The 
nets arc fastened together at their 
top and bottom corners to form a 
continuous line. 

Let us understand that herrings are 
not caught in the bag of a net, as * ther 
fish are captured in a trawl net 
Diiftnet work is carried out at night 
when the fish rise from the sea lu»d, 
paitly because plankton is thin nearer 
to the surface* Each opening or mesh 
in the net is diamond-shaped, its sides 
about I inch in length, and what 
happens is that the fish are actually 
caught in the meshes. 

Gleaming, Silvery Herrings 

When morning comes, the winches 
clank and clatter and the nets are 
hauled in one after another, silvered 
with gleaming, glittering fish If th«' 
catch IS a good om , the* fishermen luave 
meielv ^o tautiui the net and shake it, 
wlit*n till* heirings fall to the dick In 
favourable circumstances a drifter may 
take 10,000 fish at a time, or over 
twenty times that number if fortune is 
exceptionally kind. The measure of 
capacity for herrings is a basket or 


move from one part of 
the sea to another, 
the fishing fleet follows 
them, the vessels being 
for the most part steam 
or motor - propelled 
drifters wdiich still find 
a small sail most helpful 
in their work Wliat is 
called a dnftnet is some 
40 yards in length and 
at least 30 feet deep. 
A single drifter may 
have upwards of a 
hundred of these nets 
which hang in the water 
just like so many cur- 
tains supported at tlu* 
top by buoys and coik 
floats, with the upper 
edge of the net nearly 
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SHIPPING HERRINGS AT MALLAIG 

By rail and by sea the barrels of herrings are taken 
from the ports to the distribution centres. Here 
we see the barrels of herrings being shipped at the 
Scottish port of Mallaig. 

cran, which usually holds some 750 
fish. 

Strangely enough, the best fishing 
grounds are sometimes found com- 
pletely empty of herrings and no one 
can say for certain where the finest 
harvests of this wayward fish will be 
gathered. When salted and partly 
dried a herring becomes a bloater, and 
it is a kipper if smoked. A member of 
the same family as the sprat and 
pilchard, the herring is one of the most 
valuable of our food fish, and enormous 
quantities are exported to other 
countries. 

There is a lot more that could be told 
about our fisher folk. In the time of 
your grandparents there were parts of 
the coimtryside where the people 
scarcely ever saw fish at table from one 
year’s end to another, unless it was 
cured or tiimcd. Ttiis is all changed in 
these days of motors and other speedy 


transport, and there are very few homes 
indeed where fresli salt-water fish is 
not available two or three times a 
week. 

How is this brought about ? Let us 
imagine we are standing on the fish- 
quay, say at Grimsby. It is bitterly 
cold, being scarcely four o’clock in 
the morning, but a trawler fleet came 
in on the midnight tide and the 
men we see moving about in the 
darkness are the crews of these 
vessels, their task being to bring the 
fish from the holds and dump them 
on the quay. 

Thereupon experts known as packers 
come along and divide up the fish 
according to their individual sizes. 
Very large specimens may be set in 
piles and others placed with ice in 
boxes. Long before the woikaday 
world has had its breakfast, biiyi’is 
begin to appear, looking ovc r the 
fish with critical eyes. They know 
exactly what is needed in the 
markets of the country because they 
telephoned here and there late the 
previous night and now they see what 
fish has been brought in to meet 
requirements. 

Presently the salesmen (representing 
the trawler owners) arrive and very 
quickly indeed the cargoes are trans- 
ferred in lots to buyers, who label what 
they purchase. Meanwhile, on sidings 
near the fish docks, special trains are 
being loaded, or else long refrigerator 
vans to be attached to passenger 
expresses. Everything is carried out 
m orderly haste and soon this consign- 
ment of precious fish, the harvest of 
far-off seas, will be on its way as rapidly 
as it can be carried to markets and 
wholesalers from one end of the land to 
the other. 

Even the fishmongers must be astir 
whilst other people are still sleeping for 
they visit the local market or whole- 
salers where there will be fish of every 
type derived from many sources and 
brought together at centres like these 
for distribution. Meanwhile, the fleet 
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has piobably vnlid again, its ciews 
spending little moie than a few houis 
at a time with their loved ones at 
home 

The Sweep Net 

You will have heaid how salmon 
ascend certain of our live rs at sjjawning 
time and even make their way past 
little waterfalls and rapids in the 
stream In some of our rivers these 
royal fish are caught with a sweep net 
One end of such a net is made fast on 
the shore and the other end taken out 
m a rowing boat, which returns in a 
semi-circle pretty much to the place 
from which it started The upper edge 
of the net is supported by cork floats 
and it IS a simple matter for men in 
waders to start at the two ends and 
slowly pull in this sweep net, so 
erunng any fish that may have been 
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entiapped In other parts of the 
country wooden stakes are set up 
across the river and a net tightly 
stretched from stake to stake Heie 
the size and shape is ^'o airangcc’ that 
the fish are caught in the meshes 

Lobster pots or creels you may h ive 
seen at the seaside They are made of 
basketwork , and, like so many other 
traps, have an entry that is laigt and 
alluring from the outside, but ai exit 
so small as to prevent th» escape of a 
captive from inside Lobster pots vary 
in design in different parts of the coast, 
but the bait is almost invariably a 
tempting piece of fish A lobster pot is 
weighted and dropped into the sea 
from a boat, its position being indicated 
by an attached length of rope, to the 
upper end of which a bundle of corks is 
secured Crabs for market are also 
caught in pots 
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0\V TO I HE FISHIM. GROUNDS 

r ovkistofl IS in 1 \st \tulii iiul tlu fliiiurs iIlustrULil iboM lu pist si nut ti st i li in 

this port on mu ol tlu ii (.\piilit ns Smiu timcb the cRws ait a\\ fii m liomt time 
wt(ks at i strttch and tlu t\pt of vtsstl tarnts a ston of hands Nor do the fishing 

craft lack spttd loi smut of the biggir modern \ess» Is can travel at ih knots 
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Oybttrs of couist, luvo to be classts of fish are smallci in siz( and 
dicdgtd fioin the bid on which tliey found in lessci nunibeis Ilian was the 
rest and one can sec the oyster bed case only twenty years ago Specimens 
marke-d by a senes of tali wooden poles of fish are caught and marked and 
Shrimps, which form the fooel of many sometimes, wlien they fall again into 
flat fish, are e^ught in a large net man’s hands, it is possible to say just 
attached to a T-shaped handle by a how far they have travelled 
fisherman who wades in the water and The demand for fish is increasing, 
passes his net aleing the top ciust of the but it camiot be said there are more 
wet sand Cockles aie dug freim sand fish in the sea Many nations fish tlie 
at tow tide, whilst mussels aie taken North Sea and the harvest of these 
from the beds they form, often at rivei waters is not so bountiful as it once 
mouths was, so that our fleets must tend to go 

lo-day our fisher folk have the farther and farther afield As for 
invaluable suppoit of scientific researdi maintaining the supply, we must use 
workers and naturalists Efforts are nets with larger meshes, rctuni all 
being made all the time to find out undersized fish to their natural element 
more about the habits of fish, exactly and do all we can to conserve the fish 
what the creatures feed on, how they population Perhaps one day we shall 
breed and why they are discovered bleed fish on a colossal scale and thus 
more extensively on one fishing ground artificially re-stock the deplete d fishing 
than another It is said that some grounds 
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some streams and llu above photograph ^^as taken on Hit Rivtr ( rtt In othtr ri\trs a sweep 
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THE WORK OH I HE DREDGER 



/ i ttft tht 1 U it ( » / 1 fi> i, tf i Iht If^iuk, f I tl 

A HOUSEMAID OF lONDON’S RIVER 

1 Ills lb tliG 1 irgi St tN |M of (iKilgi r us< (I in till liiiiiKs Sli« is 2i(> fot t in Ii nj^th iii J tilt 1 1 lilcr 
up vvliuh tin buckit p ibj lb -S 1( ( t high llubo big >ts» Is woik tl i\ ' 111(1 night ill the soar 
louiitl to Stour tho bod of tlie river iiid oiisutt i s ilc n is to in I from the l*oit of Lon lou for 
tlu ships of cscry nation Dndgtis ot this t\pc hast, iiiilht r pi Idlt s nor proptlJors 


T UOUCiH It cannot be tlaiintd 

clndgiis are b( autiliil 
\csm1s, tli(\ sti\( a most inipoi- 
tant purjKiso and willioul tin in oui 
iivds, tanaK, haibonis, dot ks and 
othci anas of Matii woimi Mion lx 
rendoied ustU>s to naMg<ition b\ the 
ac( umulalion of mud, sand and ''ill 
In <1 sense, tli(> au liousi maids to iln. 
ciaft using the \\<itci, sirnj)!} Ixtaust 
they scour and clean, but then mam 
aim is to ensuie a ihanncl suilKiently 
deep foi the usi of any shij) lik(l> to 
pass that way 

Iheie aie many I>Ih^ ot dudgci, foi 
such craft must be designed and built 
according to the woik th* \ ha\e to 
carry out For instance, \\luic the 
sea bed is composed ol sand, an 
hydraulic suction pump system of 
dredging may be capable of laising 
many thousands of tons of mattei in 
the course of an hour, the silt being 
drawn np through monster pipe*- In 
a dock a grab dredgei may be employed. 


tin giab ha\ing jaws wtiicli open and 
close as it is lowcied and laiscd by 
iiiLtins of a powtitul cianc so th it cn^en 
corners f .in be clenid To leinove 
mud from the cntiiiKC to a dock a 

rrilic jet of watd may be directed to 
he (Ic'posit, to stir it up bO that the 
cm lent c.in i.ui\ it clown sticsim 
Dippei diedgeis belong to ^et another 
group, piitoiming iheii woik with huge 
sc oops 

In this countic , though thr di( dgois 
nostly m use aie of the bucket and 
laddei t\pe, and such appli.inces can 
pcrliaps best b( seen at then unending 
task of scorning the bed ot Old Father 
Iheies Thie, th(*\ aie owned and 
directed b\ the Poit of I ondon Antho 
rity, which contiols London’s luei, 
dredging from the Noie light -ship to 
leddmgton, a distance ot bq milc's 

Now just suppose the P L A has 
kindly given us permission to go 
aboard one of the big Thames diedgers 
and liiid out foi ourselves (‘\actly how 
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it works. The prospect is full of 
interest if not of adventure and we must 
wear our oldest clothes because dredg- 
ing is a mes.sy job e.specially when a 
choppy cross-wind sends muddy spray 
flying to and fro. When the time 
comes, our excursion will probably 
begin at some well-worn landing steps 
on the river’s bank where we shall 
clamber aboard a steam tug. 

In a New World 

Threading our way through the busy 
traffic of the stream we shall presently 
draw alongside the dredger and find 
ourselves on her steel deck in a world 
of clamorous din, ponderous machinery 
keeping up a continuous clatter. The 
captain, who has been expecting us, 
offers a cheery greeting and we are 
astonished when he tells us he carries 
a chief engineer, two mates, two second 
engineers, one steward, six winchmen, 
four deck-hands and four greasers or 
firemen — a crew of twenty-one in all. 

Right through the week, from Mon- 
day morning till Friday evening, the 
dredger keeps on working by day and 
night, half the crew being on duty and 
the other half resting. Strangely 



enough, the men sleep soundly through 
all the clanking racket of ever-moving 
buckets and rou.se only if the engines 
should, for some untoward reason, stop. 
At the week-end, three watchmen come 
aboard, leaving the other men free to 
return to their homes. 

You will marvel first of all at the size 
of this dredger. In length she is 216 
feet, her beam or width being 42 feet. 
From her keel to the upper edge of the 
deck or gunwhale she is 12 feet 6 inches ; 
and, from the deck to the top platform 
of the ladder up which the buckets pass, 
28 feet. If we walk to the stern we see 
it is rounded. Then, as we get for’ard 
to examine the bows, we find them 
different from those of any other type 
of ship. Thus, they are dividetl into 
two separate parts, and it may even 
strike you that these parts can be 
likened to a pair of boats, each faring 
the same way but with water in 
between. 

As we are obviously a little puzzled, 
the captain explains that this is the well 
of the dredger, in which the ladder 
supporting the buckets is raised and 
lowered. He may point out that on 
some smaller dredgers the well is an 
opening right in the 
centre of the ship 
and that one can 
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walk round it on all 
four sides. 

In the case of this 
particular dredger 
the bottom end of 
the ladder can be 
raised with a derrick 
to deck level when 
the ship is at rest. 
At present, during 
the working period, 
the ladder passes 
down through the 
well at such an angle 
that the lowest part 
is in the correct 


BOTH DREDGING AND BANK-BUILDING 
The dredger here illustratc^d is named Prince Farouk, She is at work 
on a canal in Egypt sucking up sand and discharging it through a 
pipe 80 that It builds the canal bank aure&. 


position on the river 
bed. 

From where we 
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I t I n 

AN JP-STREAM THAMES DREDGER 

This IS i sill ill bucket t> of dmlgt r as usetl oi t in Us aiul n irr jw 
rivers I Ik Port of Lotuloti Authority controls the 1 h lines from tlie 
Noro to loUUingtoii and us(s siuh a drulger m the highor reachos 


stiind, we lan see 
the buckets, one 
aftei another, 
emeige from the 
water and go clank- 
ing up the ladder, 
spilling liquid mud 
all the while You, 
who have travelled 
so often on the 
London tube rail- 
ways, may now be 
thinking of the 
moving staircases at 
stations, for there is 
something about 
the buckets and 
ladder very remi- 
niscent of an escala- 
tor In the lattfi 
case, hinged wooden 
^^ps luiinmg on 
wheels pass up a steel slope, ovd the 
top and then down ag«iin out of sight, 
to reappear once moie at the base of 
the iiK line 

This is pietty much what occuis to 
the buckets of a drcdgci, but there au 
no other buckets quite like them and 
the word is really inadecpiate lo 
begin with, they have flat backs and 
rounded fronts with a top like the 
broadened hp of a jug, bevdUd aftci 
the manner of a chisel and made of one 
of the toughest metals known, inmga- 
nesc steel Cast-sted foinis the back 
of the buckets, whilst the bod> consists 
of armour plates live ted round a 
sturdy framewoik. I he skipper tells 
us that each of these buckets bungs up 
a load of one ton and an eighth, and 
that an empty leceplac le weighs 2 
j hundiedweight As it requiies forty- 
two of these buckets to 'uiplete the 
chain, one Is not surpiised to hear that 
the ladder, gear and buckets weigh 
276 tons Ihe massive links which 
couple the buckets together would 
each tip the scales at hundred- 
weight, nd even the pins securing the 
buckets to the links weigh 96 pounds 
apiece. 


A Moating Giant 

With these liguus m our minds, \*e 
dccicb' at once that the dicdgcr is a 
vuitabli giant and it may have struck 
you dining our biief lirst inspection 
that slie possesses neither piopellci nor 
paddle wheels Very likely you wond( i 
how the vessel can move at all without 
any of the usual means of diiving hei- 
self thiough the watei, but the dudgti- 
iiiistcr has anticipated this question for 
lie takes us to a good v.uitagc point and 
explains how so massive a vessel is kept 
under control and made lo do her work 

In this way we leain that 111 the 
water ahead, holding fast to the iivcr 
bed, IS a 3-ton anchor with another of 
the same bulk astein Ihe^se two 
anchois are connected with the diedgci 
by 600 fathoms (a fathom is 6 feel, you 
know) of 2-inch chain and i.ooo feet of 
thiCiv steel cable In addition, there 
are four smallei anchors, two on 
eithei side, to which the ship is secured 
with chains and cables 

It is next desciibed to us how the 
vessel IS moved by means of these 
anchors Thus, the winchmen haul on 
one set of chains and cables and slacken 
off the hold on corresponding huW'sers 
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on llie opposite side. This makes 
sideways movement or traversing 
possible whilst the ship can go ahead by 
hauling on the forward anchor and 
letting go from the stern anchor. 
When no further forward movement is 
possible by this method, an attendant 
tug conies along and shifts the set of 
anchors to new positions. Once in 
about two years, when the dredger 
requires overhaul and painting, she 
must be towed into dry dock. 

Marine Surveyors 

If you have ever thought at all about 
a dredger you may have formed an 
opinion that so long as a deep channel 
is cut in mid-stream all will be well. 
Such a plan, however, would not btj 
satisfactory simply because the bed of 
a river is seldom level. Round the 
inner side of a sharp bend the bed is 
cut deeply by lushing, swarling waters ; 
but, on the outer or opposite curve, 
mud and sand may be silted up to form 
a considerable bank. 

What actually lakes place is that 
marine surveyors come along, make 
frequent soundings to discover the 
depth of water and then prcpaie, a 
chart, drawn in the form of oblong 
spaces, and such a chart becomes the 
sailing orders of the diedger-inaster. 
With the lips of his buckets he makes a 
pel feet ly straight cut 0 feet across fiom 
one bank to the other bank. The 
dredger is moved forward 6 feet and 
the next cut is made in the opposite 
direction. When instructions have 
been carried out, surveyors appear 
again to check the work by further 
soundings. As for the dredgt*r's posi- 
tion in the river, the captain fixes this 
to within a foot or two by using his 
sextant, just as though he were at sea, 
sighting his instrument on prominent 
buildings instead of on the sun. 

In the Chart Room 

By this time we have been taken to 
the chart room so that we may the 
better undei stand this phase of the 


task, and aie showm the working chart 
spread out upon tlie table. Now, as 
the captain is busy, the chief engineer 
takes us over, giving each of us a lump 
of cotton waste with which to wipe our 
hands because we are going when* even 
the rails may be oily. Like so many 
seafaring engineeis, our new friend is a 
broad Scot and a man of tew woids, l>ut 
he makes our flip beknv extnmely 
fascinating all the same. 

In this way wo disco vei lliat tin* big 
dredger possesses an ordiiiaiy tripk*- 
expansion marine tngine with two mam 
boilers and half a dozen furnaces 
capable betw'eim them of using 15 
hundredweight of coal in an hour’s 
working. Here, however, the inotiv(* 
power is not coupl(‘d to a piopellt‘i 
shaft or to the cranks of a paddle sli.ifl 
but is apjilied by means ol gt'cjiing to 
the vei y top of the ladd(‘i, 40 leet above 
water lev(‘l. Jlicie is oik* shoi t shall 
in a hoijzontiil position and then an 
upright shaft, like a .stout st(‘(‘l pillai. 
When this pill. 11 leviilves it tuiiis a 
tumbltT at the tojj ol thi‘ laddei and the 
endless chain ol buckets is std in 
motion. 

From the Depths 

We th.'ink tin* engineei at Ihi^' “^lage 
and pioceed to the deck, walking ha- 
wanl until wij an* standing ab.ilt the 
w<’ll. A dni)ping, sloj)j)ing bucket is 
just emeiging from the watei and we 
watch its passage up the iadd(*r. Ihen, 
at (he top, it meets the q-ton manganese 
steel tumbler to be turned completely 
upside down so that its watei y contents 
are caught by a shoot and go slitheiing 
down, splashing into the hold of a baige 
that is tied alongside. 

A deck-hand is on duty beside us, 
watching to see there is nothing un- 
tow^ard to hinder the work or anything 
unusual coming up in the buckets. He 
is grizzled and weather-beaten and tells 
us that strange things arc sometimes 
dredged from the depths. In his 
experience, he has seen lost anchors 
brought to the surface hooked in the 
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F. C. liory, 

TH£ ALL-CLEAR SIGNAL 

The steam hopper seen above has dumped 

her cargo of dredgings out in the North 

Sea. The flags are a signal to a light-ship 
that the load has bron disposed of. 

buckets, old guns from the days of 
galleons, fragments of wreckage, often 
from the ships of long ago, and similar 
bits of jetsam. 

How deeply docs a dredger work ? 
It is possible for this big vessel to break 
up the river bed, even if it be rock, at 
55 feet below water level. Seldom, 
however, is a ladder in the Thames set 
at 50 feet and more usually the depth is 
30 feet or thereabouts with a bed of 
chalk, gravel or mud below. 

A Staff of Servants 

Now we walk astern, keeping out 
of the way of muddy, flying spray from 
the ladder-top and shoot, so far as we 
can, wondering what becomes of all the 
material dredged up. Here the captain 
joins us again to say that his ship can 
raise 60,000 tons of the silt in the course 
of a week’s work. 

We hear next that the dredger has 
its own staff of servants, no fewer than 


nine of them. Four of these attendants 
are 2,000 ton “ diunb ” hopper barges, 
which have no motive power and so 
must be towed ; three steam hoppers, 
each of about 750 tons ; and a couple 
of steam tugs. 

Thus, so long as the buckets are 
working, there must always be a hopper 
alongside the shoot, the barge being 
filled until its hold is .solid with mud 
and all the water possible has poured 
over the side and made its way back 
to the river. 

To the Black Deeps 

We find that one dumb hopper can 
be filled every three hours and that 
such a vessel carries a crew of eight, 
who live on board all through the week. 
As for the disposal of the dredgings, we 
learn of a bottomless pit away out in 
the North Sea, fifty miles from Thamos- 
mouth, a place known as black Deeps 
Here the scourings of the aver are 
taken, the barges having along their 
bottoms fittings like enormous hinged 
doors which can be opened downwards, 
releasing the cargo and allowing watei 
to come swirling in to wash the grimy 
plates. The hopper does not sink 
because of watertight compaitments 
and there are chains and a steam donkey 
engine for the closing of the uiulfi- 
water shutteis when lequiiod. 

A duty job, especially now that 
Thames mud is chargetl with oil from 
the ships of all the nations, but yet a 
task that renders possible the passage 
of ocean-going vessels to and from our 
premier port. It has been an interest- 
ing and instructive trip ; and, as we 
thank the captain and leave the dredger 
he tells us he has heard that the 
material taken from London's river in 
a period of twenty years would build a 
wall I foot thick and xo feet high all 
round the Equator, or form a mountain 
at least half the height of Snowdon. On 
the other hand, it could be set up in 
twelve separate masses and each of 
them would be an equivalent to the 
Great Pyramid of Egypt. 



A VISIT TO LONDON’S DOCKS 



HEADQUARTERS OF THE PORT OF LONDON P.f.A. 

Lofifloii was a port before it became a city, liven before the Romans came to Britain there was 
sea'l)ornc trarle from the settlement on the Thames. Under the Romans the shipping developed 
and it has continued to expand. In 1908 all the dock companies were transferred to a new body 
called the Port of London Authonty. Our photograph shows the head office of the P.L.A. in 
Trinity Square near the Thames and the Tower. 


I ONDON was a port before it 
became a great city and the 
^ capital of England. Before the 
Kornans came the inhabitants of the 
south-eastern part of Britain had 
attained a fair standard of civilisation 
and carried on trade with the Continent 
mainly througli the old south coast 
ports of Kicliborough, Lynipnc and two 
or three other little places which have 
long ago lost their importance. 

The shortest route for those who 
brought the goods from the rich agri- 
cultural areas of East Anglia to these 
ports was by way of the ford a little 
below where London Bridge* now stands. 
This ford became the focus of many 
trackways where traders met, and 
gradually a settlement was established. 
The name London by which this settle- 
ment came to be known springs from 
an old Celtic word. 

When the Romans came they very 
quickly developed British exports to 


the Continent. Apart from slaves these 
exports included skins, hunting-dogs, 
corn, cattle, metal, iron, silver and even 
gold, and these were excliangedfor ivory, 
amber, jewellery, glassware, pottery 
and household articles. The estuary 
of the Thames is directly opposite the 
mouths of the three great Continental 
rivers, tlie Elbe, Scheldt and the Rhine, 
and so the Roman Londinium grew in 
importance. Tacitus, the Roman 
historian, writing of it in a.d. 61 says 
that it “ was much frequented by a 
number of merchants and trading 
vessels.” 

**The Mart of Many Nations” 

By the end of the second century 
London was '* a great and wealthy 
city,” and in the year a.d. 359 some 
800 cargoes of grain were exported to 
the Roman storehouses on the Rhine. 
Wlien the Romans left half-a-century 
or so later their departure' must have 
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had its effect on this trade, but there are tolls charged towards the end of the 
few records of its development during tenth century in respect of vessels from 
the next century. Yet in a.d. 604 the Normandy, France, Li6ge and other 
City had its own Bishop, and about this Continental places, 
time the Venerable Bede speaks of When William, the Norman Con- 
London as “ the metropolis of the East queror, came to London he bargained 
Saxons " and “ the mart of many with the people and granted them their 
nations resorting to it by sea and land.*' first Charter. It was during this period 
London became strongly fortified too, that many foreign merchants came 
and it was sufficiently far inland to to I.ondon from Normandy, Flanders, 
present great difliculties to the Danish Italy, Spain and many other countries 
invaders who harried our shores. King as they found the city "fitted for their 
Alfred gave some land to Archbishop trading and better stored with mer- 
Ethelred who made a " hithe ** (mean- chandisc in which they were wont to 
ing a wharf or landing-plaro) which traffic." 

later became known as Queenhithe. The story of the growth of the Port 
Billingsgate was probably the very of London since those days is one of 
first " hithe " to be constructed on the enterprise, romance, and high adven- 
river front, and there are records of the ture. The merchants and .shipowners of 



ONE OF LONDON’S FIRST DOCKS 

Docks as we kn<)w them to-day are a comparatively modern development. One of the first wet 
docks to bt? constriicte<l was at Black wall, and Samuel IVpys visited it in 1671. What was really 
the first of London's docks was the Howland Great Dock which could harbour 120 merchantmen 
when it was opened in 1700. Our plu^tograph from an ohl print shows how it appeared in those d.iys. 
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LONDON’S ROYAL DOCKS FROM THE AIR n,l 


1 ho Koy.il Vu toiia Diick \v is opotuvl in 1855 and was tho first to bo connoi tod with the countrv’s 
1 Iilw.u sistini, wliilo tile Kun \] Mix it Doik, oi>ened 25 \e.irs Ktoi, was the hrst to be iquipped 
with il(Mlrii lij;ht for nij'ht woik With King Cicoige V Dork these ” l<o\,il Dniks ' are tlie 
largo-.! out losetl doi ksiii the woild, and arc interconnoctcil b\ waterway passages King (leorgo V 
Dot k IS in the LLMitre , paiaHel, on the right, is tl • Koval Albert, anti .it the top tho Koval Vn toria 

I' k. 


London did not sit in their offices and 
wait for tiadc to come to them. The\ 
took great ri^ks and there was no lack of 
fine sailors and brave adventurers willing 
to sliare those risks. You will read in 
Volume II of Sir Hugh Willoughby 
and Richard Chancellor who sailed 
from Deptford in 1553 to open up trade 
with Russia. Tlie Russian Company, 
which was the outcome of this, was one 
of the most successful of the early mari- 
time companies. Other Merchant Com- 
panies were formed, among them the 
East India Company wliose first fleet 
sailed from Woolwich in 1601. Five 
vessels there wore and they returned 
two and a half years later with over a 
million j>(>nn<ls of pepper. 


An Early Link With Canada 

1 his luoke the Dutch monopolv of the 
spice (rode and not before it was time 
The price of pepper had gone up in 1599 
from 3s. to 8s. a pound, and at tliat 
fime there was great need for poppei 
and other spices to make the coarse 
food of most people more palatable. 
The East India Company quickly 
bec^ime soundly established after its 
first successful venture and the trade 
with India has ever since been closely 
associated with the Port of London. 
There was, too, the foundation of the 
Hudson’s Bay Company in 1668, and 
the connection then formed between 
Canada and the Port of London has 
remained unbroken. 
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With the East India Company’s 
trade developing, larger vessels were 
built. There were no docks as we know 
them to-day. Tlie big ships were 
moored in the stream and their cargoes 
transferred to and from shore in small 
boats The East Indiamen ancliored olf 
Blackwall, their cargoes being trans- 
ferred to the legal quays m the Pool 
in the only covered barges used in tlie 
Port. About the middle of the seven- 
teenth century the Company construc- 
ted a small wet dock at Blackwall for 
fitting out their vessels after launching 
from the nearby shipyaid‘5 This dock 
was the first on the Thames to be 
fitted with gates, but it was not used 
for handling goods. Samuel Pepys 
records in his diary that he went to 
see this dock in i66i. In due course it 
became part of the Brunswick Dock, 
which III turn was absorbed by tlie East 
India Dock of to-day 
In the year 1700 the Howland wet 


dock was opened at Rotherhithe on the 
south side of the river, about three 
miles below the present Tower Bridge. 
This was really the first of the London 
docks and it had room for 120 of the 
largest meichantmen of the day. Trees 
were planted round the dock as a pro- 
tection against the wind and it became 
very popular after the great stonn in 
1703 which wrought havoc among the 
shipping moored in tlie river. This 
Howland Dock was the nucleus of the 
present Surrey Commercial Docks 
system. 

River Pirates and Mud Larks 

Howland Dock was intended only as 
a safe anchorage and had no facilities 
for loading and unloading cargo. For 
a century it was the only dock and 
giadiially became tlie lii'adqiiaiters of 
the Greenland whale fishery tiade ; its 
site to-day is occupied by the Gieeiiland 
Dock, pait of the Sumy Commercial 



NEAREST TO THE SEA * 

l^Miily tnilfs doun tht riNtr art tho lilhury Ducks and tlitsc art niiu li iitaiti tl < open sta than 
any of tlic olhtrs To Tilbury comp many liners ot tlip famous sliippint» companies and here 
passengers are landed and cargo is unloaded At 1 ilbui v, too, aie two ot the t< n diy docks owned 
b> the Port of London Aulhoiity, and repairs to the lar,rest \ esse Is tan be earned out litre Our 
photognph shows shipping in the Centre Branch Dock at fillmry 




91 


A VISIT TO LONDON’S DOCKS 


Docks system. 
Writing of the How- 
land Dock in 1790, 
Thomas Pennant 
mentioned the fact 
that the Greenland 
ships discharged tlieir 
cargoes here “ and 
at this place the 
blubber is boiled at a 
fit distance from the 
capital.” To-day 
London has nut 
merely reached 
Rotherhithe but 
stretches far east- 
wards of it. 

Some idea of the 
congestion that 
existed in the river 
about this time may 
be gathered from the 
fact that in the Upper 
Pool 1,775 vessels 
were allowed to moor 
simultaneously in a 
space adapted for 
about 545. It must 
be remembered that 
a ship of 500 tons 
was spoken of at this 
time as being of ex- 
ceptional size. The 
position was aggia- 
vated by the large 
number of ciaft, 
piobably about 
3,500, employed to 



TO LIFT ISO TONS 


Ihe Kirfitst of .'ll! (he (Io.iting cranes in the I-ondon Docks is the 
'' J.omlon Mtiniinoth ’’ seen in the photograph above It has .i 
lifting tapaiitv of some iv> tons ami ran be nio\e*l in and out of the 
docks to tackle whitever heavy job may be required of it. 


carry the cargoes 
from the moorings to the wharves. The 
extent of these wharves was wholly 
inadequate and goods remained for 
weeks at a time in lighters before they 
could be dealt with. The: lay exposed 
to the weather and to the mercies of the 
river thieves who carried on a well- 
organised and highly profitable bu.siness. 
The seveial classes of thieves wcie 
known by the type of woik they carried 
out : there were River Pirates, Night 
Plunderers, Light Honsemen, Heavy 
Horsemen and Mud Larks. 


Parliament was moved to act at last 
and a Bill, promoted by the West India 
Merchants and the Corporation of 
Ixindon, was passed in 1799. Two 
docks were built with a range of 
splendid five-storey warehouses. High 
walls and a wide ditch surrounded the 
premises and an armed watch of 100 
men and officers, supplemented by 100 
special constables, kept safe guard. 

Australia’s First Cargo of Meat 

During the nineteenth century many 




St It I \ 

()n« (flhc husust p irts of I oik1< n s n\cr is just btlow lowtrfJiitiM on lht_ slrttt h of w iti i kn wn 
'IS tiu I’ool of I oiulon Iht liL uUjii irttrs it tlic I oit of London \iithoritv dniosl ovdiook 
llir loot iiwlluM in i\ b sn ii sliipj inj, Ik in f vi i > poM in tin worl I vvilli liijL,s barges ciaius'ind 
til Ji ijirit t di 1 sil\ niplo\ 1 III tin 1 i(( t isk ol Minonvrinj, tin ships c r in iinl n<!m^ oi 

In I I in ni < s 
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steps were taken to increase the Port's 
faciliti(‘S, and, as the siz(^ of vessels 
increased, additions were made to meet 
the changing circumstanc(^s. 1 he 
steamship made its first appearance on 
the Thames in 1815, but it was not 
until 1875 that sail d(Tniitely look 
si‘C(Uid place to steam in the tonnage 
of vess(ds using the Port. 

London has played a specially im- 
portant part in tlu' commercial dtwelop- 
inent of ('ommonwealth countiies. The 
lirst ex])ortsof wool, nicat, butter, cheese 
and otlier products from Australia and 
New’ Zealand were sent to London and 
sold on th(' London Market. The first 
consignment of frozen meat and butter 
Irom Australia arrived in the Tliames in 
1880. New Zeahind's first mc'at sliip 
merit came to the Port in 1882 bj' the 
sailing ship Dunedin, an histoiic event 
!l*at may be said to ha\’e laid the 
foundations of New Zealand’s economic 
piOgl’<‘SS. 

At this stage tlie docks W(T(' owned 
by private companies, hdnancial and 
other dilficulties arose and e\entually in 
1908 all the docks of the Port of London 
were taken over by a public body named 
the Port of London Authority, which 
paid the owners .some ^^32 millions for 
them. The P.L.A.,"asit is familial h 
called, levies dues on all ships entering 
the river, and “ dock rates on all ships 
using the docks as wtdl as charges fi'i 
any services rendered." Any profits 
made are used to improve conditions in 
the port itself. 

Rather more than a century and a 
quarter ago the tonnage of .'^hips enter- 
ing and h*aviiig the Port of London, 
which is that part of the Thames 
between Teddingtoii and the Nore 
totalled 2j million. In tl peak year 
of 1937 it was over 62 million net 
registered tons. To accommodate the 
steady increase in the volume of ship- 
ping, great groups of docks have been 
built. 

The Groups of London Docks 

Starting from the Tower Bridge and 


working down along the north bank W'e 
comtj first to the St. Katharine and 
London Docks. A few miles eastw’ards 
are the West India Docks and Millwall 
Dock in the Isle of Dogs, and the 1 East 
India Dock. FurtluT down the jtn am 
we reach the " Royal " group of ducks 
- the Royal Victoria, Royal Albeit and 
King George V- and finally at 'filburj^ 
W'hich is well outside Londoji bin still 
in the Port of London, is du group 
iu‘arest the sea. 

On the south side of the lhames w’e 
find a single group, the Surrey Commer- 
cial Docks, in the bend which the river 
makes nortlwards between Rother- 
hithe and Deptford. These include 
the Greenland Dock alieady mentioned. 

As one travels by water down the 
river all that one sees of the docks from 
m^ar water-level are the w’all-like gates 
of their entrances. But for the hulls, 
funnels and masts of great ships rising 
high and unexpectedly above the 
.suriounding buildings, the presence of 
gieat sheets of still w'.iter so near the 
tidal waters of the Thames would never 
bi‘ .suspected. 

The docks repre.sent a great amount 
of human labour and planning. A wtd 
dock is usually foimed by cutting 
deep tnuiches all round the site, 
building in them the massive w’alls 
which will act as quays, and then 
removing all the earth enclosed by the 
walls to the required depth — thirty or 
forty feet as the case may be. If ail 
the ducks of the Port of London were 
merged into a single sheet of witer it 
would be more than a mile square. 

But a (luck is far more than a sheet 
of water confined by great walls of 
masonry or conciete. The water is 
meii ly the comiterpart of the sidings 
of a big railway goods yard. A ship is 
earning money only while she is carry- 
ing cargo and it is therefore important 
that the operations of loading and 
unloading shall be made as brief as 
possible. So a dock must be equipped 
with machinery and have sheds and 
stores, called warehouses, for holding 



NEWNES’ PICTORIAL KNOWLEDGE 


94 


ports. More tliaii a liundred shipping 
companies operate regular direct ser- 
vices from the Port of London to over 
300 ports throughout the world, and 
more than 700 ships on regular services 
leave London every month. 

Here are a few items out of a very 
large number which will give you some 
idea of the quantities which have to be 
dealt witli : Cheese, 80,000 tons ; 
eggs, 31,000 tons ; spices, 11,000 tons ; 
sugar, 832,000 tons ; tea, 127,000 tons ; 
wine, 30,000 tons ; tobacco, 35,000 tons , 
wool, 191,000 tons ; paper, 134,000 
tons ; rubber, 90,000 tons ; frozen and 
chilled meat, 554,000 tons ; wlieat and 
flour, 1,323,000 tons. These are round 
figures for a post-war year. 

Then there are exported goods of 
enormous value to be put aboard the 



This photograph shows a cargo of 57.000 cases of grapefruit arriving 111 the Surrey Commercial 
Docks by the steamship Carries. The " set " is being manoeuvred into position as it is lowered 
to the quayside on to a waiting electric truck. Some 26,000 transport workers are directly employed 

in handling cargo in the Port of London. 


goods, as well as roads and railway 
tracks for moving them. Every day 
that a ship can save in loading or clear- 
ing out her cargo may mean hundreds 
and even thousands of pounds to her 
owners. 

Our Imports and Exports 

In normal times the annual value of 
the Port's overseas trade, exclusive 
of coastwise trade, was £593 millions, 
i.e. one-third of the overseas trade of 
the United Kingdom. The volume of 
goods handled each year was approxi- 
mately 42 million tons. As a result 
of the disturbed state of post-war inter- 
national trade, the latest figures show 
some diminution in these totals, but 
this drop is approximately the same as 
the lower trade levels in most British 
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IN THE DRY DOCK AT TILBURY 


Oni^ b> tiu use ol dry dock i an the hulls of ships be examined, 
repaired ind punt ' Ihis dr> dock at Tilbury his the most 
modtrn equipment oi any dock in the world anil will dccommodate 
the 1 irg( st ocean hm rs In this pliutogriph tlu Ctty lJ Agra has been 
sifel) s< ttled the water has been pumped out and the ship is ready 
for examination and whatever repairs to the hull may bo necessary. 


outgoing '>1 ups lilt sc 
include some millions 
of pounds’ worth of 
goods brought in to 
be exported again to 
other countries, for 
London is the great 
market of the world 
in ceitain com- 
modities such as tea, 
rubbf r, wool anil 
tobacco, collected 
from all parts of the 
globe. 

Passengers, Mail and 
Mixed Cargoes 

Though all the 
(locks arc now undei 
the one control of the 
London Port Autho 
I ity, the various 
groups still specialise 
in certain c*irgofs 
1 he London Docks 
(which must not be 
confused with the 
docks m the London 
area generally) are the 
great wool docks 
Normally at the 
Surrey Commercial 
Docks more than half 
a million tons of sawn 
timber arc unloaded 
annually, and many 
piles of it arc always 
to be seen in the open oi undei covi r 
A considerable amount of geneialcaigo 
IS also dealt witli at this dock 

The West India Docks aic tlie gicat 
sugar centre, and thin you may find 
100,000 tons of it in stou , while at the 
** Royal " Docks most of th froze n and 
chilled meat and tobacco comes aslioie 
But some of the docks handle all sorts 
of commodities as they arc tlu head- 
quarters of diffeicnt lines of steamship 
companies which combine passenger 
and man carrying with the transport 
of “ mixed " cargoes 
Dockland is, generally speaking, not 


at all beautiful, but it is the centre of 
London's vvealtli, and, to anyoi - who 
loves sliips and the bustle of commerce, 
it IS full of romance and interest It 
is a land of cunous sights Spires and 
mas s are mixed up together Slops' 
funnels appear to pioject from the tops 
of buildings; factory buildings some- 
times appear to have been lifted up 
with spars and rigging 
On reaching a dock one finds oneself 
blundeiing over lailway tracks, dodging 
wagons and crane loads, and, as likely 
as not, cut off for a time by the raisuig 
of a bridge to let a vessel pass. But 
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any slight iiicoiivcnicnct" is amply 
repaid when at last the visitor is at the 
quay where one of the thousand ships 
that pass up and down the Thames is 
being discharged. 

To ensure the prompt discharge and 
loading of ships liundn‘ds of quay 
cranes, fixed and mobile, of varying 
capacities, are provided, while for 
awkward and heavy lifts a th^et of float- 
ing cranes is available, the largest of 
which is the ‘‘London Mammoth’* 
with a lifting capacity up to 150 tons. 
These, however, do only part of the 
work since the ships* own tackles 
are busy discharging or loading cargo 
as fast as they can. Other equipment 
for handling cargo includes rail shunt- 
ing cranes, petrol shunting trucks for 
the dock railways, fork-lift and electric 
ninabout trucks. 

Besides all this apparatus many 
strange devices for unloading are used. 
Grain is sucked out of a ship’s hold by 
great pipes with large nozzles on the end 
acting on the same principle as a 
vacuum-cleaner. Many other types 
of mechanical labour-aids have been 
introduced into the Port of London 
while others are being tested for 
their suitability on different types of 
work. 

In the Bonded Warehouse 

As the cargo leaves the sliij) it may 
be loaded straight into waiting wagons, 
or on to the quay, or into the “ transit " 
sheds miming parallel to the quay’s 
edge. Once in the sheds, the goods are 
protected from the weather while being 
sorted for delivery to railway wagons 
or lorries which cany them away to 
their purchasers or to one of the many 
large warehouses belonging to the Port 
of London Authorities. 

All dutiable goods, such as tea, to- 
bacco, wines and spirits, come under 
the care of tlie Customs authorities im- 
mediately they land and go into bonded 
warehouses. They cannot be taken 
from these W'arehouscs for sale in the 
country till the duty has been paid on 


them. While in the care of the Customs 
— and they may be there for a long 
time— experts look after the goods, 
Ciirrying out various operations for the 
importers. E'or instance, the tobacco, 
of which there may be 40,000 to 50,000 
tons “ in bond,” is sorted out ; damaged 
or useless leaves are burnt in tlu^ 
‘‘ yueeii’s Pipe ** which is a furnace in 
a small building used only for destroy- 
ing condemned cargo. The tobacco 
is worth taking care of, as can be 
imagined, since the duty payable on 
it in these days is so enormous. 

Among the Treasure Houses 

A visitor to Dockland would hardly 
suspect how immense a quantity of 
valuable goods is stored within its 
somewhat dingy area. The rapid 
unloading and loading of ships makers 
it necessaiy that tlieie sliould be huge 
premises handy to the quay wline 
goods can be stored. 

IrnporttTs and expoiteis also lind 
it much chi‘ap(‘r to hiit' waiehouse 
space from the P.L.A. than to constiuct 
or rent huge buildings of their ow'ii 
outside the dock an‘as For tliese two 
reasons there are, within easy uacli of 
the dock quays, buildings ot gieal size 
crowded with goods of all kinds, otlu i 
than those liable to duty. In this area 
there are nearly 24 acies of flooi space 
piled with great bales of wool — moie 
tiian 10,000 tons of it usually. In 
anotlier building are thousands ol tons 
of rubber. In that gaunt pile over 
there is a cold store in which over a 
quarter of a million carcases of lamb 
or mutton can be kept in good con- 
dition indefinitely. Beyond this is 
another building given up entirely to 
fruit. 

Possibly inoie interesting than these 
are the warehouses set apart for Oriental 
goods — carpets, spices, drugs, antiques, 
and so on. Nor must we forget the 
ivory warehouse, with its many tons 
of ivory in the tusk worth £1,500 a ton, 
to buy which people come from every 
part of the world. 




**It ia upon the Navy, under the ffood Providence of God, that the wealth, safety and strength of the Kingdom 
<lo chiefly depend ** 'Fhat has been true ftir many centuries down to our own times, when in two World 
Wars attempts were made to starve this island into suhnussion. It w'as the Navy which kept the seas open 
to our ships during those wars of pinl In this photograph, taken from H.M.S. Agincourt, can be seen 
Ihmkirk, Corunna and Jutlami, forming in lint ahead, while in the distance Loch Viyattc, leader of frigate, is 

(.uming into line. 
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fVauinff tpeeUtty prepared fw this wvrh 

CominiBsioned in 1867, H M S Mtnotaur was one of three siater ahips, the largest tingle-screw warships 
ever built, and among the very earliest ironclads of the Ro^al Navy 'Fhe three sisttrs, Mtnotaur^ Agincourt 
and Northumberland each had five masts as they could oniv carry 750 tons of coal, and a large spread of 
canvas was niciHssry owing to their ^mall ringe of action and slowmss under steam. 





Central Prett 

In this fine aerial photograph of the famous batcleahip H M S Ktng Gtorge the crew are lining the decks 
III traditional manner as she sails into Portsmouth Harbotir after duty at sea. During the nar Ktt^ George V 
sank the Bwnarrk, and later, as flagship of Vice-Admiral Rau lings in the Pacific, took part in every operation 
against the enemv until the ind, when sht vvati prtsint at the final surrender of the Japanese to the Alltea. 



Central Nrtes 


Cruisers arc smaller, faster, and more lightly armed isar vessels than the battleships hormerly the place of 
the cruisers wi> right ahead of the main battle-fleet, but they arc now used more on important convoy work, 
or as squadrons in distant waters Some may be fitted with A A guns for defence of the fleet. Our picture 
shows one of the latest British cruisers, Superb^ a vessel of 8,000 tons, capable of a speed of 31.5 knots 
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Photo: Central l*r€ss 

In this photograph is seen H.M.S. Hotce engaged on Here is the fatuous submarine Ambush which carried 
exercises. Sonu* idea of the formidable power of out underwater endurance tests in the Arctic seas, 

such a ship is indicated by the size of the guns in the The vessel was fitted with a Sjpecial breathing tube 

forw'ani part of the vessel. and the crew issued with Arctic rig. 




-'■T 1 




1 

I f 







rtf- 




Photo: Central Prat 

Revolutionary in build and design, the Celerity was the first vessel to be fitted with air-cooled aero-engines 
(Bristol Hercules XVII radial air engines) which drive variable-pitch propellers. Her superstructure and 
practically all her fitments are made of a light alloy. Celerity has a maximum speed of 40 knots, and our 
picture shows her travelling at speed in the Solent. 
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Hi to Australian \ews and injormatum Hurrtn 
ITie Commonwealth of Vustralii haj> it** emn Dtiuue I orcts Nav\ Xrrny and Air horce In this 
photograph we ha\e one of the <.hips of htr Nav\ II M \ S \u\traha a heavy cruiser In iddition 
Austrilia has the aircraft earner S\dney and other vessels is well as a reserve fleet I he magnih(tnt 
(jualities of \u<'trilian forces made them famous jn two world wirs 
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Photo ( rt tin ( upyright 

C anada, the oldest Dominion of the British Commonwealth, has a proud record of gallantry during the years 
when her armed forces, naval, military and air fought in many parts of the world alongside those of tlu 
Allied Nations. The largest vessel in Canada’s present-day Navy is H M C S HWnor. a Meet aircraft 
carrier of 18,000 tons, carrving “Seafire” and "Pirefly” planes and the men to fly and service them 


MODERN DESTROYER AND CRUISER 
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Photo Cftitrol Prt\s 

Two of the Royal Navy's latest and most poweiful destroyers are the Cross^io and BauUaxty which in many 
aspects are regarded as the most modem fighting ships afloat today. Destroyers, which is an abbreviation of 
dm earlier name of torpedo-boat destroyers, were flrst designed m 1893, and have played an important part 
in naval warhire dunng this present centurv OUr photograph shows 11 M S Ctn^shtm taken while at sea 
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Photo P A Reuter 

Here we have a view of H.M.S. Glasgow^ a famous cruiser of the “Southampton" class, returning after two 
years* service on an overseas sUtion. The photograph was taken as she steamed into Portsmouth Harbour 
at die okI of her voyage with her crew on deck. Glasgow was completed shordy before the 1939-4S war, 
and was on active service throughout those years. 
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A SUIMAMNE 



Photo. P.N.A. Photo: Fox Photos 


Men selected for suhnuirine crews are of high The periscope is the eye of the suhnwinc when just 
physical and mental standard. Our photograph below surface, and here wc sec an odicer on the 

shows a leading stoker making adjustments in the look-out for other craft during exercises in the 

engine room at the end of a patrol. English Channel. 



Photo : Fox Photos 


In this photograph wx* see the final preparations being made aboard a submarine before the vessel sets out for 
whatever task or exercise it has been allotted. Torpedoes are the main weapons carried, and here w'c see twii 
members of the crew helping to load the “tin fish” which, in peace-tin\e, are recoverable after the exercise, 
while in war-time they may moan the end of some great ship. 



StatiJfy, 

King George V Dock is one of the latest and most up-io-dato in the world. It was opened in ig>i 
and has every facility fur dealing with the loading and unloading of cargoes as well as for recon- 
ditioning ships in dry dock. In this jihotograph a tug is seen lowing a large cargo ship, part 
of which can be seen on the right-hand side of the picture, through the entrance lock of the 

King George V Dock. 
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BROUGHT By THE BIG STEAMERS 



** For the bread that you eat . and the joints that you carve are brought to >oii daily by 

all us Big Steamers '* wrote Rudyard Kipling in one of his poems In the two pictiins on this 
page IS evidence of the truth of these claims for tlie big ships that bring us our rlailv fowl He re 
we see grain being discharged by pneumatic elevators from the big cargo vessel into the barges 

alongside. 



rJkotos Pl.A, 


Here in this photograph aiu thi joints that we carve, as Kipling puts it The cargo has been 
safely ]and(*d at tlie I^oyal Docks after its voyage in the refrigerated holds of the meat ship 
running between London and New Zealand Electric trucks and smaller barrows are busily 
employed carry.ng the different consignments from ship to store rooms to await distribution to 

all parts of the country. 
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PACKED AND READY FOR EXPORT 



1 vcr\ houi i»f thv <Iay goods picke<l for c'port to i tlu usaud different places (\ erst as Kinc 
{X)iinng into the 1 ondon Docks Here thc> arc sorttd iiid amngccl in git it transit sheds au iiting 
their turn to be tiken b> Iriitk to the qimsidc when the trines will lift tin hciw piekagrs seen 
111 this photogriph swing them iboar 1 ind lower them into the ht>l is of the liifereiit ''hips tor 

which they hi\e been marked 



1 h.s photogrApt. i’^l ,'^V' 'of'uu' port ot“l Im^on ” o'n "i arg* . hed port 

work that IS liandkd in the f' uion and as seen htrt the railway and the road 
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A BARGE tN THE LOWER REACHES 



St tn/fy 

In this picture we are in the lower reaches of the Thames and have a view which is m contiast 
with the river as seen in the neighbourhood of I ondon Bridgt Our picture sliows a Thames 
•pntsail barge dying light and bound up Northflect Hope in the louer Ihames These barges are 
slowly becomirg fewer in number as the competition of powered craft gradually forces them into 

retirement 
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A VISIT TO LONDON’S DOCKS 



A GIANT FLOATING CRANE 


PL i 


Mechanisation in all r »ir ^reat ports enables cargoes to be handled 
speedily. Pneumatic fdevators for grain and specially designed 
conveyors for unloading meat and fruit are in constant use. In this 
photograph is seen me of the huge lloating cranes, the " Titan," passing 
down the Royal Victoria Dock to help in unloading heavy cargo. 


Going into Dry Dock 

The depth of the 
Thames decreases 
from the estuary in- 
land and the dis- 
tances which ships 
can steam up the 
river arc limited by 
their draught. But 
even from London 
Bridge one may see 
ships of 6,000 or 7,000 
tons unloading at one 
of the many riverside 
wharves. 

As one sails down 
the river the really big 
ships of many well- 
known passenger and 
cargo liner companies 
can be seen. These 
gi. a1 vessels link Lon- 
don with all parts of 
the world and make 
use of the Port of 
London Docks. Some 
of these fine ships have 
a registered tonnage 
up to 35,000 tons, and 
it is interesting to 
watch them being 
worked in or out 
through the narrow 
entrance of a dock by 
the special pilots en- 
trusted with this 
duty. 

Any ship using the docks can be put 
in dry dock to have her hull examined 
and repaired, or cleaned and painted. 
The P.L.A. owns ten dry docks of 
various sizes, the largest of them in th»' 
Tilbury Docks being 750 feet long and 
1,000 feet wide. 

When empty a dry dock is seen to be 
a long cavernous pit, enclosed on the 
sides and at one end by walls sloping 
back in a series of great steps. Along 
the centre of the bottom is a row of 
keel blocks. If a ship is to be docked, 
water is let in till level with the water 
outside, then the gates, or " caissons ” 


as they arc called, at one end are 
opened and the ship manoeuvred in by 
means of tug-boats. Gieat pumps then 
get to work and in a couple of hours or 
so the whole of her hull is bare and all 
the parts of the ship which have for so 
long ueen unreachable are exposed. 

In many respects the equipment of 
the Tilbury dry dock is in advance of 
any other in the world. Mechanical 
bilge blocks obviate the use of the usual 
wood shores, and a leading-in girder '' 
automatically ensures the centralising 
of a vessel when floating in and being 
lowered on to the keel blocks. 


ROUND OUR COASTS 



/». Tfu^nion. 


Here is a typical study of a sailor, home in port at M&llaig on the west coast of Scotland. It was 
taken during the herring season when many trawlers land their catches at Mallaig, which is both a 
railway and road terminus. Some of the trawlers have *^heir own dogs which accompany the crews. 
The dog seen in the picture has, however, grown too old but likes to be down at the harbour when the 

fishing fleet conies in. 
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♦hf old toi!*n "s^stdj the landed on the south coast Folkestonr ^ "' ^*"' 
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WARNING OF DANGER 



Graphu Phcto Unton 


Some forty lightships are stationed round our coasts to warn sailors of dangerous rocks and sand- 
banks The Seven Stones hghtship. seen above* is some fourteen or fifteen i^es due west of Land's 
End Though built in 1914* this hghtship is fitted with siren fog signal and all the latest equipment 



LNA 


From early times the Goodwin Sands have been a source of danger to manners, and many a gallant 
ship has come to grief on this ten-mile stretch of sandbanks off the east coast of Kent Four lightships 
are stationed here, and this photograph shows the East Goodwins lightship 
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TO GUIDE THE SHIPS AT NIGHT 



There have been four Eddystone Lighthouses The first destroyed by a hiin icanc in 1 70^ the 
second was burned dov^n in i7S‘) Sineaton s graniti building tree ltd in 1750 btiaine unsafi the 
fourth, built 111 stands on 1 dd\ stone Rocks, i } inih s south wtst of I’h mouth 
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THE LIHLE CRAFT AT ANCHOR 



F. li. Moulkm. 

Most south-westerly of England's counties, with three sides bounded by the sea, Cornwall has always 
been a land of romance. To its shores came the Phccnicians, and nestling in its inlets are many 
fishing villages. Some such as Newquay, seen above, are better known to-day as holiday resorts. 



Gerald WUson, 

Once an important shipping and oyster centre, the “ Old Town " at Leigh-on-sea, now part of 
Southend-on-sea. has cockling as one of its main activities to-day. These are the craft used, and they 
lie at anchor at low tide off the sheds where the cockles they bring home are cooked and cleaned. 
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URANUS 


N E PTU N E 



SATURN 


MERCURY 


U p n E R 


DIAMETER CF THE SUN 


THE PLANETS AND THE SUN 

Ihc compiritive sizes of the planets, showing also the huge diameter of the sun on the 

same scale 

THE. SUN AND THE MOON 


T he early astronomers believed 
that the Earth was the centre of 
the universe and that all the 
lu .IV (Illy bodies i evolved around it 
I his was tauglit by Ptolemy, who was 
born at Ah xandna about a d 127 in 
his great work, the Almagest 

The Copernican Theory 

The Ptolemaic System, as it was 
called, held for ovei fourteen centuries 
aftei Ptolemy's death, no one having 
the courage or initiative to suggest an 
alternative It was left to Nicholas 
Copernicus (1473-1543) to show that 
it held many difficulties Copernicus 
realised that the stars must be 
situated at a tremendous distance and 
that if they did travel around the 
Earth, as Ptolemy had taught, then 
the speed at which they must move, 
m order to complete a revolution in 
twenty-four hours, was too great for 
the theory to be practicable 

Copernicus asseited that the daily 


movements of the stars could only be 
accounted for by supposing that the 
Earth rotated on its axis He also 
showed that the movements of the 
planets could be accounted for by 
supposing them to revolve around the 
^un, each in its owm orbit He be- 
lieved that Mercury and Venus moved 
in paths that lay betvNcen the Earth 
and the Sun, and that the paths of the 
other planets were outside that of the 
Eartli The Copernican System was 
later improved by Kepler and 11 is the 
accepted theory to-day 

Galileo and Kepler 

It was through supporting the Coper- 
nican theory that Galileo came into 
conflict with the Ecclesiastical autho- 
rities Galileo, who \\as bom in 1564 
at Pisa, was the first to apply the 
telescope to a study of the heavenly 
bodies When he saw the four prin- 
cipal satellites of Jupiter revolving 
around that planet, he realised that he 
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NEWNES* PICTORIAL' KNOWLEDGE 



THE SOLAR SYSTEM 

Although in this diagram Mtrcurv looks amazingh close to the Sun, it takes 88 (la\s to lornph te 
one journey around the Sun, while the \ear of Venus, the iK\t planet is 225 (Ia\s He\oiid th«* 
orbit of the Earth is that of Mars which revolvis around the Sun in 6S7 da\s B<.>otk 1 M its 
are the Asteroids, of whuli the largest is only about 500 miles in diameUr Giint Jujulir 
1,300 times larger than our Earth, comes next, then Saturn, Uranus, Neptune ami still further 
away, the most>rccently discovered of all planets, Pluto, about which little is vt t known 


was looking at what might be regarded 
as a model of the Solar System. As a 
result of his teachings he was summoned 
(in 1633) before the Inquisition and 
made to kneel and repeat a declaration 
that said, in effect, that he was entirely 
mistaken in his belief that the Earth 
travelled around the Sun. 

After Galileo’s death (in 1642) his 
work was carried on by Kepler, who had 
promised Galileo that he would continue 
the investigations that had been made 
with so much self-sacrifice. Kepler 
studied the movements of the planets 
and discovered certain laws relating to 
their motions. For fifty years after 
Kepler’s discovery the laws remained 
a complete mystery, and it was left to 
Newton to show that they were all con- 
sequences of a single law of gravitation. 

The Solar System 

We know to-day that far from the 


Earth being the centre of the universe, 
as Ptolemy believed, it is not even the 
centre of that particular pait of the 
universe to which it bolong.s It is 
merely a planet — ^and a comparatively 
small one at that — cii cling round the 
Sun in company with eight other known 
planets, at least two of which are 
many hundred times larger than the 
Earth. The Sun and these nine planets 
and their satellites, asteroids, comets 
and meteors, are known as the Solar 
System. Pluto, the planet farthest from 
the Sun, was only discovered in 1930 by 
the astronomer, Tombaugh, at Lowell 
Observatory in America. Not sufficient 
is yet known about this comparatively 
recent discovery to say definitely 
whether it is a major planet or to be 
regarded as an abnormal minor planet. 

The planets revolve around the Sun 
in paths that are known as orbits, to 
which they adhere year in and year 





WHAT THE ANCIENT GREEKS THOUGHT 
ABOUT ASTRONOMY 



This pictiirt itpn suits tin s\!sUin of Astioiiomx as it \\as coiKciNtd tht Vncunt Grteks and 
iKVpt***^'* Notui tliit m ir tlu imtu <»t tin. diam im tin lour cUmint'> s.il the nicitnts — 
1 artli Watn Vii ind lire irt iiidic it d i lit n tonit the Htd\tns of tlu Moon ot Mtuiiry, 
of Venus of tht ^iin oi Mils of jupiltr ind ol Satuin Outsult tht st wis supposed to be 
the Htdven of tlu 1 iimainent in i\hith tlu stirs \\ti« li\nl Tlu Mot n iht plintts i id tht stars 
were thought to bt embedded in a senes of hollow balls of tr>stal titling inside one another and 

revolving at diflerent speeds. 
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TOWER TELESCOPE AT MOUNT WILSON 

Mount Wil&on Obbervatory was established by 
the Came gi< Institution This photograph shows 
the new tower ttlescopt, with which the Sun is 
photographed each day It gi\(s an image of 
the Sun i 6 | inches in diameter 


rilE GHFAl OOML 

Being 7,000 feet above the st i Mount 
Observatory is fret from fog> uuT'clouds this 
domed building cuntiins tin. gri it KtUcting 
telescope that is used for study mg and photo 
graphing the stars 1 he doriu w luc h I'l loo ft t ( 
across, was the largest in existeiKe until ttiL 
completion of the Mount Palom.ii ()b!>t.rv itoiy 


out The orbits are not perfect circles 
around the Sun, but are eccentric, so 
that at certain tunes the planets are 
nearer to one another or nearer to 
the Sun than they are at other 
times. 

Names of the Planets 
The planets nearest to the Sun have 
smaller orbits than those further away, 
and they revolve around it in shorter 
penods of time. None of the orbits 
intersects another and thcic seems to 
be a certain amount of regularity in the 
placing of the planets, as we shall 
see when we come to consider the 
asteroids 



ONE OF THE WORLD'S GREATEST TELESCOPES 



Eilisot Hiiwks. 


Moinit VVilsoti'h first telescope was a oo-iiich reflei'UTr — that is, it posscsscil a concave silvered 
mirror 5 feet in diameter. This was followed by an oven larger telescope, with a mirror 100 inches 
in diameter and no less than 12 in thickness. The grinding and polishing of this immense mirror 
was done in the Observatory's optical shop at I’asadena, a neighbouring town. The telescope, one 
of the largest of its kind in the w-orld, is moved mechanically at a speed that c.xactly counteracts 
the movement caused by the rotation of the Earth. 


Ill 
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The names of the nine planets in 
the order of their distance from the 
Sun are : Mercury, Venus, Earth. 
Mars, Jupiter, Saturn, Uranus. Neptune 
and Pluto. We can remember the order 
of the planets by memorising the follow- 
ing sentence : Men Very Easily Make 
Jugs Serve Useful Needs and Pleasures. 
The first letter of each word corresponds 
with the first letter in the name of each 
planet. 

A Model to Scale 

If we desire to make a scale model 
of the Solar System, we should require 
a globe 9 ft. in diameter to represent the 
Sun. On the same scale the Earth 
would be represented by a i in. ball 
at a distance of 325 yards, with the 
Moon a small pea 20 in. from the 
Earth. Jupiter would require an ii in. 


globe a mile from the globe representing 
the Sun, with a 5 in. globe 5jr miles 
distant representing Neptune. 

Each planet has some particular 
characteristic that makes it an object 
of special interest. Mercury is the 
smallest planet and the one nearest to 
the Sun. Venus — the planet nearest 
in size to the Earth — is sometimes 
called the evening star," and is by 
far the brightest object in the heavens 
— with the exception, of course, of the 
Sun and the Moon. Mars, the fourth 
planet in order of distance, has peculiar 
markings that are supposed by some 
people to be canals made by the 
inhabitants of this other world. Jupiter 
is the largest of the planets, has nine 
satellites and a mysterious Red Spot. 
Saturn also has nine satellites and a 
wonderful ring system. Both Uranus 



ENGLAND'S OBSERVATORY 


U J iihepslont. 


This photoj^raph sliows part of the Koyal Obserxalory dt (jreenuith It's iinportiiiKu is v\oil(l 
v\ulc as Jon^iiiuU is now universally nn asured from hen* and (Treeiiwidi nie.in time is 
known (vtrvwliLn to <!< ti i loration in cliinulK tondilioiis .it (rretnwidi llie Obser 

\atorv has lutn Minovid to Hi rsi rnoiu i ij\ ( asili in luit tins will not iritiiil aii) i liangi 

111 the pi lint inendiai . 




H J Shtpit r e 

THE "BUSINESS END” OF A GREAT REFRACTOR 

Ihf huge telobcope at Mount Wilson is a relit ct:)r I his pn turc shows the t ve piece en 1 of 
another type of telescope ealled the rtfrietor Ihis pirtieiiUr telescope which is the second 
largest of its kind is in the Lick Observitorv at Mount Hamilton California Roughis spt iking 
the refractor is built like an oper i gl iss or i sailor s ttlestope but no refractor can be as large or 
as powerful as the largest reflector owing to the dilhculty in making very large object glasses 


and Neptune are the subject of intcrtst- 
ing stones legarding tlieir discoveiy 
Pluto, the most distant, was tlie last to 
be discovered 

Density and Gravitation 

Not only docs the Sun piovide light 
and heat for his family of plant ts, but 
he also holds them in their courses by 
the power known as giavitatioii Most 
of you know how a magnet attracts 
light objects, and how a laige magnet 
IS able to lift larger objects than a 
small magnet In a somewhat similar 
manner the Earth attracts objects to 
its surface, but in this case the attrac- 
tion is by gravitation, and not by 
magnetism The Earth is not the only 
body that attracts, for every body— 


vvlicther it be the Sun, a planet or a 
satellite — ^attracts other bodies to its 
Ctiitie with a power tliat depends on 
its size and density 

It is not difficult to understand that 
the weight of an object on the Earth 
IS really dut to tin toice with whkh the 
Earth attracts to its centre Having 
learned tins, it is easy to realise that as 
the planets have different masses, tht 
forcf of gravity m each must \drv 
To express this in another way, we 
may say that a certain object with a 
known weight on the Earth would 
have a dillennt weight on different 
planets For instance, let us suppose a 
i2-stone man is transported to the Sun 
When he arrived there he would find 
that he weighed two tons, because •"very 
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thing on the Sun weighs twenty-seven 
times as much as it does on the Earth I 
The man's watch would weigh about 
6 pounds, and the very act of lifting his 
arm would seem to him like moving an 
arm of solid lead. If he were unfortunate 
enough to fall down, he would not be 
able to rise, and if he once got into bed 
he would certainly never be able to get 
up. 

On the other hand, if we could visit 
the Moon we should find that things 
weigh only about one-sixth what they 
weigh on the Earth. It would be a 
comparatively easy matter for a boy 
to jump over 
a house; and 
a hunter that 
on the Earth 
can jump a five- 
barred gate 
would leap over 
a haystack on ^ 
the Moon with 
the same amount 
of exertion. A 
fielder at a 
cricket match 
who can throw in 
from loo yards 
would be able to 
throw in from 
600 yards just as 
easily on the 
Moon. At foot- 
ball the players 
would have to be 
careful that they 
did not kick the 
ball off the field 
and over the 
housetops — an 

Irielc ^ STAI 

would send the This photograph show: 
, . . (or star) Cluck at Green 

Dail SO&ring into clock keeps accurate lii 
the next parish ! observations of the star 




A STAR CLOCK 


HOW FAR IS 

THE SUN FROM THE EARTH 7 

W E all know that the Sun is of 
the greatest importance to us, 
not only because it controls 


This photograph shows the Standanl Sidereal 
(or Star) Cluck at Greenwich Observatory. This 
clock keeps accurate lime and is regulated from 
observations of the stars. Tlic chamber in which 
this clock is kept is maintainetl at a uniform 
temperature. 


the movements of the Earth, but also 
because we dep>end upon it for light and 
heat. Even when the Sun is tempo- 
rarily absent from the sky, as on a dull 
day, everyone seems to be affected by 
the absence of sunlight. Without the 
energy from the Sun’s rays there could 
be no life on the Earth. 

Although the Sun is to us the most 
important of all the heavenly bodies, it 
is surprising to think how few people 
stop to consider its size, distance, or 
composition. Indeed, this applies not 
only to the Sun, but to the heavenly 
bodies in general, in spite of the great 
interest they 
hold for us. In 
this connection a 
well-known pliil- 
osopher has said 
that humanity is 
content to live 
J its life much after 

I the style of a race 

of moles I 

Early Calcula- 
tions 

Mathemati- 
cians have de- 
voted an enor- 
mous amount of 
time in the 
endeavour to 
measure the 
* Sun’s distance, 

which is one of 
, the most difficult 

problems of As- 
tronomy. Even 
'*■' at the present 

//. J. Shepstonf. time the matter 

is not definitely 

the Standanl Sidereal ^a 

I’ich Observatory. This Settled and ad- 

ic and is regulated from justments are 

. Tiic chamber in which constantly being 

aintainetl at a uniform j • i 

mature. made in the final 

figure. 

Aristarchus of Samos, who lived in 
the third century b.c. was one of the 
first to attempt to solve the problem. 
He calculated that the distance of the 


THE SUN AND THE MOON 
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FOR PHOTOGRAPHING STARS 

1 hib btraiigr-looknifj piece of ni.uliineiy is a. Frcinklin- Vdanis astrograpliic telescoix" It is 
simply a Ciiinera combined with a tele^scope, and is used for ihirting the stars, for which work 
it IS far more reli.ible tiian the human eve. S'* ir-cimeias are being used to make a chart of 

the wiii 1 sk^ 


Sun was some twenty times greatei than 
the distance of the Moon, but his result 
was about twenty times too little 
Other astronomtTs- -including Ptolemy, 
Copernicus, and Kepler— devoted time 
to the problem, but their estimates 
were all incorrect. It was not until 
1673 that Cassini obtained a result 
more in accordance with modern 
measurements, when he decided that 
the Sun’s distance was 87,000,000 miles. 
The modem figure for the distance is 
about 92,900,000 — that is a little less 
than four hundred times the distance 
of the Moon from the Earth. 

A Long Journey ! 

It is difficult for us to visualise such 


a figure, but we may get some idea of 
it by the following illustrations : If it 
were possible to lay a raihvay from tin* 
Earth to the Sun and to set off an 
express train, it would take that tiain 
over two Imndred yeais to reacli the 
Sun, assuming it did not stop day or 
night. In other words, if King George 
II. had taken a ticket for the Sun he 
woidd not have arrived there yet ! 
According to the experiments of Helm- 
holtz, an appreciable time elapses 
before a sensation reaches the brain. 
Fur instance, if we cut or burn our 
fingers, it is as though a message has 
to be transmitted from them to the 
seat of intelligence. Helmholtz de- 
cided that a shock of the kind men- 
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tioned travels from the injured member 
to the brain at the rate of about loo ft. 
a second. 

Let us imagine a boy with an arm 
long enough to enable him to reach to 
the Sun and that he burned himself 
when his fingers touched it. Then he 
would die of old age before the sensation 
could be communicated to his brain and 
before he felt any pain 1 

Why it is Hot in Summer 

It is strange to learn that, to us m 
the northern hemisphere, the Sun is 
nearer in the winter than it is m 
summer 1 Actually, it is nearest to 
the Earth about New Year's Day and 
at its greatest distance about the 
and July. It is not the difference in 


distance, which at the two dates 
amounts to nearly 3,000,000 miles, 
that causes the alteration of summer 
and winter. This is caused by the 
difference in the tilt of the Eiarth’s 
axis, which on aist June is so placed 
that the North Pole is inclined about 
towards the Sun. At this season, 
the North Pole receives sunlight all 
day, and the day is longer than the 
night in the northern hemisphere. 

At mid-winter the conditions are re- 
versed and the South Pole has sunshine 
all day whilst the North Pole has short 
days and long nights. In addition 
to receiving sunshine for more than 
half the day duiing the summer, 
the altitude of the Sun above the 
horizon is greater. This also has an 



A LONG RAILWAY JOURNEY 

It IS easy to say that the Moon is 239,000 miles away and that the Sun is nearly 93 million mile 
distant, but fiKurcs mean very little to most people This picture gives a much better idea ot 
the distances between the Earth and the Moon and Sen An express tram leaving the Earth 
lor the Moon and travelling night and day would reach the Moon in approximately six months, 
but Ibc 210 yeara \tv which to reach the Sun. 




bptcuiU\ dtatcH for tku work 

(0 U-,!. than s« vein's aRo tlio oxpuss tram traxclliDK at a mile a minute was the symbol ol 
(■») 1«> clav ii motor cai *.in travel more than six times as fast, whiU aMopianos ( 3 ) 
ha\e llown at will o\.i two iiuUs an hour (t) A shill Irom a lannon is . \on faslet loi.rmf; 
a mile in less than tlir< .• seion.ls (s) A it all tin s. man made spot tls taih to nothing lomparcd 
with that of the harth on its louintv aiounil the bun, whith speid amounts to appro\imatclv 
800 000 miles a day (oa ami oh) 1 he fastist speed of all is that of wireless transmission and 
thatoflicht Hothtra\cl.itthes.inicsptid, iSOooomilrsasiiond V w nek ss message would 
travel around the earth in one seienth of a seiond and light takes only nine minutes to reach 
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important bearing on the question 
of summer heat, for the more verti- 
cally the Sun’s rays strike the Earth, 
the greater is the heat that they 
bring to each square yard of the 
surface. 

ABOUT THE SUN 

T he Sun is a hot, self-luminous 
globe, composed of a mass of 
highly heated gases. Its diameter 
is about 864,100 miles, so that, in 
comparison with the Earth, it is 
enormous. 

It is difficult for us to imagine the 
great size of the Sun, but we can 
obtain some rough idea from the 
following illustration. If we were to 
suppose the Sun to be a hollow sphere 
ivith the Earth at its centre, the 
surface of the sphere would be 432,000 
miles distant from the Earth. As the 
Moon is about 239,000 miles from the 
Earth, we can see 
that the Sun is 
large enough easily 
to contain the path 
of the Moon. In 
fact, the Moon’s 
orbit would come 
only a little more 
than half way out 
from the Earth to 
the surface of the 
Sun. 

If we wanted to 
make a “ true-to- 
scale ” model of 
the Sun and the 
Earth, we should 
require a globe 
2 ft. in diameter 
for the Sun, and 
a very small pea 
in. in diameter) 
would represent 
the Earth. In 
other words, about 
120 planets of the same size as the 
Earth, placed side by side and each 
touching, would be required to stretch 
from one side of the Sun to the other. 


The Sun’s mass, which is determined 
by observing its gravitational attrac- 
tion on the Earth, is 331,950 times that 
of the Earth. Should we desire to 
express the Sun’s mass in tons, we 
should have to write down the figure 
2 followed by twenty-seven ciphers! 
The true meaning of such a stupendous 
number — two octillions of tons — is, of 
course, too enormous for us even to 
imagine. It is this huge mass that 
causes the Sun to have its extraordi- 
narily powerful effect on the planets 
that circle around it. 

Although tlie Sun is infinitely larger 
than the Earth, its density is less. The 
Earth is four times as great in density 
as is the Sun, a fact that shows the Sun 
to be more or less of a gaseous natuie. 

Extreme Brightness of Sunlight 

We all know tliat sunlight is very 
bright and that it is dangerous to look 
at the Sun without 
protecting our eyes 
with smoked glass 
or in some other 
way. As a matter 
of fact, sunlight is 
the most intense 
light we know, 
being 146 times 
more brilliant than 
limelight. Perhaps 
the brightest light 
that we are able 
to make is that 
of the electric arc, 
but even this light 
appears dark when 
compared with 
sunlight. Careful 
observers have es- 
timated the Sun’s 
light to be at 
least four times 
as bright as the 
electric arc. 

The Sun’s Temperature 

The sun’s heat is no less intense, and 
it has been estimated that the tem- 



THE SUN AND ITS SPOTS 

The Sun IS alxnit 864,100 miles in diameter 
and IS the centre of our system The tiny 
marks you see on his disc are sunspots 
The lines crossing the Sun in the photo- 
graph are cross wires in the telescope, to 
help to determine the |)osition of the sun- 
spots 




THE SlORy OF A STAR 



A nebula consists of a huce cloud of gas. The atoms of which the gas i.s constitutwl are drawn 
fegether bv gravity. The centre is molten and has a powible temperature of «wnwns of degr^ 
Tlds may i^reist for a yery long period, eyen hundreds of mdlions of years and is the stage that 
haL b^en \^-^hed by our Sun Then the molten globe begins to cool and iKHtomes wbat 
L“ronomc« call a "white divarf " star. Light and heat rapidly dimmish, until in the end all 
heaUi^g^e. and the one-time star becomes a dark and frozen globe wandering through space. 

H9 


120 


NEWNES* PICTORIAL KNOWLEDGE 


perature at the Sun’s surface amounts 
to over 12,000° F. Experiments made 
by Sir John Herschel at the Cape of 
Good Hope caused him to conclude 
that the amount of heat received on 
the Earth’s surface would melt an inch 
thickness of ice in about two hours and 
thirteen minutes. To express this in 
another way let us imagine a solid 
column of ice 2j miles in diameter and 
stretching from the Earth to the Sun. 
If the full power of the Sun's heat 
could be concentrated on to this 
gigantic icicle (nearly 93,000 000 miles 
in length) the ice would dissolve and 
melt m one second, while another 
eight seconds would be sufficient to 
dissipate it into vapour. 

How is the Heat and Light Maintained ? 

Scientists wonder how it is possible 
for the Sun to maintain its light and 


heat, the supply of which seems in- 
exhaustible. ^veral suggestions have 
been made in this connection. One 
theory, which received considerable 
support some time ago, was that 
numerous streams of meteors were 
constantly attracted to the Sun, and 
by plunging into it caused a renewal 
of solar activity. Another theory' — 
due to the great physicist Helmholtz — 
is that the Sun is .slowly contracting. 
Helmholtz calculated that an annual 
contraction of about 250 ft. would be 
sufficient to account for the Sun’s 
constant expenditure of heat and light. 
" But surely,” you may say, ” as- 
tronomers can find out if the Sun is 
contracting by measuring it ? ” '1 Ins 
IS impossible at present, however, for 
so small is this contraction that some- 
thing like 10,000 years must elapse 
before any reduction in the actual 
diameter of the Sun wUl be- 
come manifest, even if measured 
with the finest instniments- 
and telescopes have been in use 
only for a little over three 
hundred years ! 





A SUN STORM •(■) 

Tht stonily that rage on the Sun’s suit.ice aie terrific 
beyond conniption Thiv tear aside the white hot 
photosphere, or envelope of highly heated gas sur- 
rounding the Sun, and allow us to see the compara- 
tively cooler regions bidow (sf»/ illustraUnn on next pa^e) 


THE SPOTS ON THE SUN 

E ven a small telescope will 
show spots on the Sun’s 
surface, and occasionally 
very large spots may be seen 
by the unaided eye. Before 
examining the Sun, however, 
always protect the eyes by 
looking through a piece of glass 
that has been smoked in a 
candle-flame, or by using the 
dark part of an exposed photo- 
graphic film. 

To understand the cause of 
sunspots we must first learn 
something about .the nature of 
the Sun itself. The luminous 
surface of the Sim that we see 
is called the “ photosphere,” a 
word which comes from the 
Greek meaning ” light-sphere.” 
It is a kind of envelope of 
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highly heated gases surround- , 
ing the Sun in a somewhat 
similar manner to that in which 


the atmosphere surrounds the 
Earth. Seen through a low- 
powered telescope, the photo- 
sphere presents a mottled ap- 
pearance not unlike that of 
rough drawing paper. Wlien 
magnified the surface is seen to 
be made up of tiny markings, 
called " rice-grains ” becau.se 
they look like rice. 

Great storms take place in 
the photosphere, and the bright 
surface of the Sun is ruptured 
and torn apart. Through the 
great hole that appears, we 
look into the depths of the Sun, 
which we see as a black spot. 
Although these depths appear 
dirk they arc not really so, 
being, in fact, brighter than 
molten steel and only appearing 
to be dark by way of contrast 
with the excessive brilliance of 
the photosphere. 

How Big are Sunspots ? 

Sunspots vary in size from 



tWMKV 

A SUN STORM (i) 

Here is the same sunspot as it aj>jx*iitsl .i <la\ latui 
than in the pn'Viou'i illustr ituni Ihu spike likt 
markings are tlames <>f inc andfsront ft;, is Xltlumi’Ii 
they aptH?ar small, thev are thousands tif miles in 
length they are constantly changing in appearance. 


mere specks to great dark 
markings sufficiently large to be visible 
without optical aid. Even the spots that 
appear to be specks are some 500 miles 
in diameter, whilst the large ones may 
be 40,000 or 50,000 miles across. These 
large spots cover enormous ar^^as, one 
liaving been estimated to measure 
over 3,500,000,000 square miles. One 
of the largest spots recorded, which 
was visible in February, 1905, was big 
enough to allow forty planets, each as 


Sometimes the penumbra entirely sur- 
Tounds the spot, but at other times it 
may be broken and only be seen 
around part of it. 

Sunspots are generally circular in 
shape, but they often take very beauti- 
ful and curious forms, w’ith all manner 
of twists and turns. They change, too. 
from day to day or even hourly, and 
what may at first be a circular spot 
becomes distorted and mis-shapen as 


large as the Earth, to pass through it 
without touching its sides. On this 
basis, assuming the Earth lo be repre- 
sented by a pea, the spot would be as 
large as a dinner plate. 

As a rule, a sunspot is composed of 
two parts, the dark central part and a 
lighter fringe surrounding it. The dark 
part is called the umbra and the 
surrounding fringe the penumbra. 


time goes on. 

Sunspots may break out suddenly, 
or they may come into being slowly. 
Ill which case they are generally pre- 
ceded by other disturbances They 
may last for a matter of hours only, 
or for wrecks — or even months in ex- 
ceptional cases. In 1840 there was a 
remarkable spot that persisted for 
eighteen months. On an average, how- 
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ever, sunspots last only for from one 
to four (lays, during which time they 
undergo varied changes in appearance. 
They occur generally in particular lati- 
tudes of the Sun, the limit generally 
being between 5“ and 40“ north and 
south of the Sun's equator. Curiously 
enough, during the past fifty years the 
spots have been found to be slightly 
more numerous in the southern hemi- 
sphere. 

Because sunspots are seen to move 
each day we know that the Sun revolves 
on its axis. In this it resembles the 
Earth, but whereas the Earth revolves 
in twenty-four hours, the Sun requires 
twenty-seven days. Thus it is that 
day by day a spot is seen to move 
slowly across the face of the Sun for 
about fourteen days. At the end of 
that time it is lost to our sight for 
another fourteen days, whilst it tra- 
verses that hemisphere of the Sun that 
is turned .iway 
from the Earth 

The Sunspot Cycle 
In 1843 an 
amateur astro- 
nomer named 
Schwabe, who 
lived at Dessau, 
noticed that the 
number of spots 
varied greatly in 
different years. 

As a result of his 
observations, he 
discovered that 
the variation in 
the numbers was 
a regular one, in- 
creasing and de- 
creasing through- 
out a period that 
he fixed at about 
eleven years. This 
period is now 
called the " sunspot cycle " and the 
time when the spiots are most numerous 
IS said to be the maximum, and the 
time when they are least the minimum. 


It is interesting to know that 
Sichwabe’s dis<x)very of the sunspot 
cycle was made with the use of a small 
telescope. He was a most assiduous 
observer, and for thirty years he never 
lost an opportunity of examining the 
Sun with his telescope. He made over 
9,000 observations, in the course of 
which he recorded 4,700 groups of 
spots. Schwabe’s work is an outstand- 
ing example of what an amateur can do 
even with only a small telescope, for he 
made discoveries that had eluded pro- 
fessional astronomers, with all their 
equipment, for two hundred years. 

We may here mention, perhaps, 
that sunspots were first discovered 
by Galileo when he turned his 
newly-invented telc.scope to the Sun 
over three hundred years ago. The 
famous astronomer was greatly sur- 
prised — and, indeed, perturbed — at 
what he saw. for up to that time the 
Sun had been 
regarded as a 
symbol of un- 
blemished purity. 

Sunspots have 
more than an 
astronomical in- 
terest, for at times 
they affect the 
Earth’s mag- 
netism. At periods 
of sunspot maxi- 
mum extraordi- 
narily beautiful 
displays of the 
aurora borealis are 
seen — a sure sign 
of disturbances in 
terrestrial mag- 
netism. These 
magnetic storms 
arc sometimes so 
violent as to 
change the direc- 
tion in which 
ship’s compasses point by 3® in as many 
minutes I They have also affected the 
telegraph service by interrupting its 
operation, one of the most remarkable 



amsoH aamits 

MORE SUN STORMS 

Look carefully at this photograph and 
notice the tiny black dots Each is a 
sunspot of huge ilimensions Sunspots 
sometimes cause magnetic storms and 
auroras Considerable interruption of tele- 
graphic and wireless transmission may result. 



SUNSPOTS AT CLOSE QUARTERS 



Hlu \v( tiu shown what sunspots or Sun storms look like wlien setn through a powttful ttle- 
scopt If >ou tompaie Iht size of our tarth which >ou can see in the top hit hand cormr 
rif the puture with tht spits in the Sun s surface, >ou will gain some idea of tlu great si/t of 
the spots rhc'.c spots alhit the l^arth s magnetism and arc sometimes the pniiu taiis« ot 
slop s compasses dunging the direction in whieh th< \ point 
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of such instances being that which 
occurred in 1909. 

ECUPSES OF THE SUN 

I N the course of its revolutions 
around the Earth, the Moon some- 
times comes between the Earth and 
the Sun, thus causing an eclipse. There 
are at least two eclipses of the Sun every 
year, and there may be as many as five. 
These eclipses may be either partial, 
annular, or total. 

A partial eclipse is one in which only 
part of the Sun Is obscured. 

In an annular eclipse nearly the whole 
of the Sun is covered by the dark body 
of the Moon, but as the Moon appears to 
be smaller than the Sun, an uneclipsed 
ring of sunlight remains. 

Total eclipses are by far the most 
interesting, and astronomers will will- 
ingly jouniey to the opposite ends of the 
Earth to observe them. A total eclipse 


is perhaps the most magnificent and im- 
pressive sight that Nature affords us. 
Little by little the dark body of the 
Moon encroaches on the bright disc of 
the Sun, imtil at last it completely 
covers it. If the observer is favourably 
placed he may see the sliadow of the 
Moon sweeping across the land with 
awe-inspiring speed. The Moon moves 
in its orbit at a speed of about 2,100 
miles an hour, and the shadow it casts 
travels easterly over the Earth's surface. 
At every place on which this shadow 
falls there occurs an eclipse of the Sun. 
The length of the shadow path may be 
anything up to about 8,000 miles, but 
the breadth is generally less than 100 
miles at the widest part. 

In addition to the motion of tlie 
Muon we must remember that the 
Earth is revolving on its axis at a 
speed of about 1,040 miles an liour. 
If we subtract this figure from the 



Topical Press, 

PHOTOGRAPHING AN ECLIPSE OF THE SUN 


Tliis photograph shows the telescopic cameras in pla':e and ready for action at Hocaivu, a 
remote place in Brazil where a total eclipse of the sun was visible in May, I947» A large group of 
scientists journeyed to this lonely, wooded plateau to watch the eclipse. The weather was 
favourable and the observations and photographs taken at the time were eiccellent. 
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IHC PROGRESS OF \ SOLAR ECLIPSE 

1 hoso photogr*iplii» tliffennt phtiscs of d tot'll eclipse of the sun utre taken it Alor Star 
in MdUva Ihe liguris under the photographs show the time it which eacli was taken 
Although at times clouds i>artly hi 1 the Sun the astrononurs succcuUd in obtaining (at i 39) 
a photograph showing the corona at the moment of totjlit> 


Moon’s speed we find that the shadow 
will sweep across the Earth at a lato 
of about 1,060 miles an hour 

The Corona and the Prominences 

Wlien the Sun is totally eclipsed, the 
daylight becomes graduallj less and a 
peculiar hush spreads over the land 
The wind drops, and an appallmg still- 
ness makes it seem almost as though 
the universe is on the verge of some 
great catastrophe When the last thin 
crescent of the sun disappears, the 
black disc of the Moon is seen sur- 
rounded by a wonderful halo of pearly 


light This IS called the corona, and 
It changes in form from year to year, 
varying with the sunsjxit cycle At 
the time of the sunspot maximum shoit 
blight plumes are seen, but when the 
sunspots are fewest the corona throws 
off long streamers Sometimes these 
streamers, which consist largely of 
incandescent gases, stretch for millions 
of miles into space. 

In addition to the corona, there are 
often seen rose-coloured flames around 
the edge of the Moon. These pro- 
jections, which are called the promi- 
nences, are really masses of luminous 
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THREL FORMS OF SOLAR ECLIPSES 

This dicigram -shows three different forms of eclipse, the first a small parti.il , tlic second a large 
partial ; and the third an “ annular.'* In this latter tyi)e of eclipse, the whole orb ot the' Sun 
IS obscured except a narrow ring, for which the Latin name is “ annulus " I roin this woid is 

(Jerived the name " annular." 


gas in the process of being ejected by 
the Sun. Prominences often reach a 
height of hundreds of thousands of 
miles above the photosphere, and by 
studying them it has been possible to 
learn a great deal about the physical 
constitution of the Sun. 

The Mountains of the Moon 

During an eclipse it is noticed that 
the edge of the Moon is irregular, an 
appearance that is due to the lunar 
mountains. This irregular edge ac- 
counts also for the fact that when the 
Moon has almost covered the Sun the 
last crescent of brightness does not 
suddenly disappear. Instead, it breaks 
into a number of tiny points of 
light called Baily’s Beads, which are 
seen just before and just after totality. 
They are caused by the last remnants 
of sunshine peeping through the 
sfjaces between the peaks of the Moon 
moimtains. 

Historical Eclipses 

Eclipses of the Sun have been 
observed from very early times. One 
of the earliest recorded is mentioned 
in the Chinese book “ Chou-King,” in 
which it is expressively written : " On 
the first day of the last month of 
Autumn the Sun and Moon did not 


meet harmoniously in Fang.” It is 
believed that the eclipse referred to in 
this record occurred in either 2136 01 
2128 B.c. 

Both Greek and Latin historians 
recorded eclipses with particular care, 
because in those days their occurrence 
was supposed to foretell some dis- 
astrous happening. For instance, 
an eclipse th.it took place in 715 
B.c. was thought to have been con- 
nected with the death of Romulus. 
In 585 B.c. there w'as an eclipse 
that has been of some service in 
helping historians to fix this year ,is 
the date of an important event in 
history. 

Herodotus tells us that during a war 
between Lydians and the Modes, “ just 
as the battle was growing warm, d.iy was 
suddenly turned into night. . . . When 
the Lydians and the Medes observed 
the change they ceased fighting and 
were alike anxious to conclude peace.” 
Curiously enough, there is no record of 
any eclipse having been observed in 
England until well into the sixtli 
century. There are several records of 
eclipses in the Anglo-Saxon Clironicle. 
however, and here again we find 
that it was customary to associate 
these unusual events with adverse 
happenings. 


A SOLAR ECLIPSE. CAUSE AND EFFECT 



Mip reprodu lifrm ttuOrinan e **i*rirv e\ n of tnrt ur n t j tt m mwi ncr\ Uffi 

I he top illustrition shows tlu Moon passing bitwttn the I irth iiul Dit Sun iiul c isunc, a 
shadow on the } *iith Whtrt thit shadow fills is a tot il Lclipsi ol the Sun Hi 1 m wc st e 

whtre the corona ( hromosphi rt and prominintcs appear flu m ip shows the path ol tlu 
eclipse of 1027 across the north of 1 upland Hclow art photographs of the corona during 
totalitv in fi\e different eclipses of recent times 
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ECLIPSES OF THE MOON 

An eclipse of the Moon is caused by 
Za our satellite passing through the 
I. V Earth’s sliadow. This shadow 
stetches into space for some 859,000 
miles, the length varying according to 
the distance of the Earth from the 
Sim. Although the Moon revolves 
around the fcirth every month, it 
does not always enter the shadow, 
but passes above or below it. It is 
only when the Moon is in line, or 
nearly in line, with the centre of the 
Earth and the centre of the Sun that an 
eclipse can take place, and this seldom 
happens more than twice a year. 
There may be one or even two eclipses 
each year, or on the other hand there 
may be none. It is a very rare occur- 


rence if there are three eclipses in one 
year, but this will occur in 1985, when 
all the eclipses will be total. 

If we examine a shadow we notice 
that it consists of shadows of two 
kinds. The central dark part, called 
the umbra, is surrounded by a half 
shadow, called the penumbra, a word 
that comes from the Latin ptne, 
" almost,” and umbra, ” a shade.” 
In the same way, the Eartli's shadow is 
divided into umbra and penumbra. 
Sometimes the Moon does not enter the 
umbra, but passes only through the 
penumbra, resulting in what is called 
a penumbral eclipse. On other occa- 
sions the Moon only partly enters the 
umbra, passing to the north or south 
of its centre, when the eclipse is said 
to be partial. 





tnison ttauR^ 

WHY A SOLAR ECLIPSE DOES NOF OCCUR EVERY MON EH 

Solar eclipses arc caust d by the Moon passing between the Earth and the Sun There is a time 
in each month when our satellite comes between us and the Sun, but this diagram makes it plain 
why a solar eclipse does not occur every month The upper drawing shows that the shadow 
cast b> the moon can miss the Earth altogether , tht‘ lower drawing shows one of the com- 
paratively rare cases when the shadow strikes our planet 



THE MOUNTAINS ON THE MOON 



During a total soIslt eclipse, when the Moon comes Ix-tween us and the Sun, we see that the edge 
of our satellite is uneven. This rugged appearance is caust;d by the mountain ranges of the 
Moon appearing in profile. Sunlight coming through the mountain valleys causes the interest- 
ing phenomena known as " Daily's Beads/' Below is seen a remarkable phenomenon that 

occurs during a total eclipse. 


M.P.B.— VOI.. VIII. 


129 


A TOTAL ECLIPSE OF THE SUN 



/ 



Turn back to page 125 and you will see a sciies of photographs of the total eclipse of the Sun 
taken at Alor Star on May 9th, 1929 Here is an enlarged picture at the moment of total eclipse, 
showing the corona — that is, the atmosphere of flami.ig gas surrounding the Sun, winch extends 
outwards in great waves for thousands of miles The wonderful “ prominence ’* seen at the top 
of the photograph is calculated to have been 180,000 miles long and 120,000 miles high The 
corona can only be seen when the Sun is totally eclipsed. 
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THE SURFACE OF THE SUN 



Tins clrawiiiK mincs iis sonu ult.i of uhit wt ixpia to st t if \%o unilil t a dost up 

view of the Sun I roin tlu intaiulesi i iit inassts ot liMlioKen, luliuin sodium aiul lakinm atoms 
are driven up an enormous height by tlie piessure of In-ht Ihe atoms tise until the piessure 
of heht and the effect of giaMt\ balance one another In that neutral area the atoms nmain 
until ionised, ’ or stripped of their electrons, when they lose the support of light pn-sure. and 

fall back into the Sun 

I3I ■ * 
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The upper picture looks liko some strange plant ajiil the 
lower rt'scmbles a very queer bir<l. Actually thei»e aie 
solar pnipiinonces observed during tho cclii>se of 1872 
The prominence', in the lower drawing stretched out- 
wards to .1 di'ttance of 70,000 niilc',, whilst thov" in the 
upjxT drawing extended 90,000 iiuh's 


ing to the amount of light 
transmitted through our atmo- 
sphere, and this causes the 
eclipsed Moon to have different 
appearances. Sometimes it is 
seen to be dull grey, whilst 
at others it is of a beautiful 
copper colour. 

During an eclipse of the Moon 
it is interesting to see that the 
shadow of tlie Earth, as it 
creeps across the Moon, is dis- 
tinctly curved This was noticed 
even by ancient astronomeis, 
two of whom — Manilius and 
Cleornedcs, who lived some 
two thousand years ago -men- 
tioned the fact to prove that the 
Earth was round. In those 
days, of course, telescopes were 
not known, and from this ob- 
servation we can realise how 
keen must have been the siglit 
of the anciiMit astronomers, 
and also the close attention 
that even then was paid to 
detail. 

Named by Chaldeans 

The Chaldean astronomers 
discovered that eclipses repeat 


The Earth’s Shadow 


themselves in the same order after an 


The shadow cast by the Earth in 
space is cone-shaped. The duration of 
an eclipse varies according to the 
particular part of the shadow cone the 
Moon is passing through, depending on 
its distance from the Earth at the 
time of the eclipse. The Moon may 
remain totally eclipsed for about an 
hour and forty minutes whilst it passes 
through the shadow. It generally takes 
about two hours for the Moon to pass 
through the penumbra before entering 
and after leaving the umbra. 

Whilst in the umbra the Moon does 
not entirely disappear, because the 
Earth’s atmosphere refracts a certain 
amount of sunlight, bending the rays 
inwards towards the Moon and causing 
it to be fairly illuminated. The degree 
of this illumination varies accord- 


interval of eiglitccn years, eleven d.iys, 
eight hours. In this period, which the 
Chaldeans named the Saros, there occur 
twenty-nine eclipses of the Moon and 
forty-one eclipses of the Sun. The fact 
that eclipses repeat themselves enables 
us to say, for instance, that the eclipse 
of 1932 was a return of the eclipses 
of 1914, 1896, 1878, i860, 1842, and so 
on. We can also predict that this 
particular eclipse will occur again in 
certain years. 

The ancient astronomers watched 
and carefully recorded eclipses of the 
Moon. As in the case of the earliest 
record of a solar eclipse, the earliest 
record of the lunar eclipse was made 
by th'i Chinese. It relates to an eclipse 
that took place in 1136 b.c. Many 
records of lunar eclipses were left by 



133 


THE SUN AND THE MOON 


Ptolemy and other ancient writers, but 
these eclipses are of little or no 
historical importance. 

That knowledge of Astronomy may 
be of practical use was demonstrated 
by Columbus. In 1504 when at Jamaica, 
he had trouble witli the natives who 
had refused to supply him with food. 
By predicting an eclipse of the Moon, 
Columbus gamed a great reputation as 
a prophet. Commanding the respect 
that is accorded by natives to persons 
whom they believe to possess super- 
natural powers, he quickly found that 
the natives would obey him and he 
had no further difficulty in obtaining 
the supplies he required. 

THE MOON, THE EARTH’S 
COMPANION 

T he Moon IS th(‘ Earth's satellite, a 
word tliat comes from the Latin 
satelles, meaning "an athuidant " 
The moon is so nain(‘d becausi* it is the 



ON THE WANE 

In this photoj^idjih the Moon is lUst p^sl 
•• f„ii •' — tli.it IS. whin Ihi Sun’s lit’ht ilhi- 
miiies the whole of th*' suh tli.il is turiml 
towards Hr* I'arth Our tohsiopos tell us 
murh about the surface of oui saUllite 
we even know the heiRht of the lunar 
mountains. 



THE NEW MOON 

The Moon, as we know, is dead, and has 
neitlier air nor water on its surface lliis 
IS .1 photograph of the Moon a few d i\s old, 
and .IS it IS t.iken with a telcst opf it is uj) 
sidt down .IS tomp.ired with what the 
n.iki d ov< sees 

Earth's attendant in space It revolves 
around the Earth in the same way that 
the Earth revolves around the Sun ; 
and it is held in place by the same 
force that holds the Earth m its orbit — 
gravity. The Moon revolves around 
the Earth in a month, and, indeed, 
this is how the term month comes to 
be used. 

Distance of the Moon 

The diameter of tlie Moon is about 
2,160 miles, so that it is rather more 
tlian a quarter of the diameter of the 
Earth. Its distance varies, and al- 
tl ough at certain times it is nearei 
tlian at others, its mean distance from 
the Earth is about 239.000 miles. It 
may recede to about 253,000 miles 01 
approacli to w'lthiii 221,000 miles. If 
we were able to lay a railway from the 
Earth to the Moon, and to set off an 
express train, it wouhl take the train 
over six months to reach its destination 
travelling day and night. 
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A MOUNTAIN OF THE MOON 

1 Ins IS i pu ture of ono of tht gn itist lim ir < r itt rs c illcd ( opcrniciis I In wh >1 surf it fill 
Mf on IS LO\( rt fl u ith thous irifN of cr itt rs s )mc )f i norm ms si/c If v )u st 1 nth nin f 
C « ptrni as \ oil \\ ml 1 Jo )k dow 1 o\( r sli ♦ r lilfs ili is in Is < f f 1 1 hi li int iv i viiltl]ln 


The changes in the appearance of 
the Moon from " new ” to '' full ” 
troubled people in bygone times Even 
to day there are tens of thous.inds 
of educated people who could not 
give a correct explanation of the 
“ phases,” as they are called The 
Babylonians thought that the Moon 
had a dark and a bright side, and that 
throughout the month she turned the 
bright side towards tlie Earth until 
at last the whole of it was seen 
Aristotle was the first to give the 
correct solution of the phases, which 
are due simply to the different posi- 
tions from which we view the illu 
minatcd portion of the Moon’s surface, 
durmg the time she is moving round 
the Earth. 

The Moon’s Phases 

Likr till harth, tin Moon is a dark 


body and is composed of similar 
materials to those that constituti tin 
Earth She does not possess am 
illuminating powers of her own but 
shines only by reflected hglit from tin 
Sun On a clear night when we s« e 
the silvery Meion, it is difficult to 
believe that this is tlie <»se We 
have only to remember, however, that 
at the time of a lunar eclipse, when 
the Moon passes through the Earth’s 
shadow', the Moon no longer presents 
a bright disc, for then the sunlight is 
cut off 

Wlien the Moon passes betwetn the 
Laith and the Sun it is invisible, as all 
the sunlight falls on the part of her 
surface that is turned aw.iy fiom us 
As she moves round her orbit, however, 
part of her surface that is visible to 
us becomes illuminated, and is seen as 
a cn SCI lit “ III w ” Moon Night by 




WAS THIS HOW THE MOON WAS BORN? 


F'lRST A Sf-HERL: 


TMRN AN EC C 




Ihcsc* pictures show how some scuntists think the Moon came into being \t the top is the 
i-arth millions of years ago, still a pasty miss of intensely hot material and spinning at furious 
speed It fliltcns and gits wider at the waist line \ wtakntss do\ clops and it bulgt s Hi 
the speed of its spin the biilgt ge ts longci ami lx comes a st alk and hnalK breaks oft to become 
the Moon which assumes tin shaix of a globe Ihe Larth itself giadualli rtgiins its globiilay 
foiiii, and tlie i*aeihc Oeewn fids the hole left by the tearing away of the Moon 
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night this illuminated part increases 
until we get " half ” moon. At the 
time of “ full ” moon the Earth is in 
line between the Sun and the Moon, and 
the whole of that hemisphere turned 
towards us is illuminated. 

The Crater-rings in the Moon 

The Moon is perhaps the most 
interesting of all the heavenly bodies; 
even in a small telescope with the 
naked eye we can see certain dark 
markings, and these have been likened 
to faces, figures, and animals. The 
" Man in the Moon,” and the ancient 
legend that he was put there for 
gathering sticks on a Sunday, is 
familiar to everyone. The dusky mark- 
ings that help to fonn such pictures 
were supposed by the ancients to be a 
reflection of the Earth’s markings, for 
they imagined that the Moon was a 
great mirror hanging in the heavens 
Galileo saw that the mai kings were 
due to actual features on the surface 
of the Moon. Although he came to 


the conclusion that the markings must 
be seas, we now know that there is no 
water on the Moon. Perhaps these 
markings may be the beds of ancient 
seas, but to-day they are bare and 
desolate plains without water or vege- 
tation. 

Even with a pair of field glasses we 
can see numerous circular objects 
scattered over the Moon’s surface. 
With the telescope these are seen to be 
crater-rings, of which there are many 
thousands. Each has its name, for 
the surface of the Moon has been so 
carefully mappied that we know its 
details better than we know those of 
some parts of the Earth Altogether 
some 30,000 craters have been mapped, 
but this number forms only a small 
part of the whole, it having been 
estimated that there are something 
like 200,000 craters to be seen In 
observing these crater-rings we must 
remember that w'e are obtaining a 
bird’s-eye view of the Moon If we 
imagine that we aie hovering ovei the 



IF YOU STOOD ON THE MOON 

Hire we havt* an artist's conception of the lunar scenery There is no trace of vcKtUlion *is 
we know it on tins dead world, and except possibly in the deepest valleys there la no atmosphere 
During the lunar day the heat must be fearful, while thri ughout the long night the cold is so great 
that any water or water-vapour must be turned to snow. 



THE VALLEY OF THE ALPS 


W' 

/ 



r jlAm ^ 7 


TU in iht irntio it the low* » ol the photoKitiph are the hiiidr \lps The pcculuir 

Jt4“rk«l a -M- -nchm^ hkc tho‘('..lora<lo Can^.m How th.s solloy 

WM fwmllTs a mv story, but v.mo astronomers thmk its oriRin mav base In-en due to tbe tall 
was metcoittc that crashed through this mountain range, clearing all before it. 
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Moon in an aeroplane, and looking 
down upon its surface, we can under- 
''>tand more clearly what we see. 

Sunrise in the Lunar Mountains 

Most of the lunar craters have been 
carefully measured and many are 
found to be of huge size. One, for 
instance, named Ptolemseus is 115 miles 
across; another, Plato, is sixty miles 


across. A walled plain named Schic* 
kard has a diameter of 133 miles, while 
Grimaldi and Clavius are even larger, 
being 138 and 142 miles in diameter 
respectively. It is interesting to find 
that in comparison with the size of the 
Moon the heights of the lunar mountains 
are relatively far greater than are the 
mountains of the Earth. For instance, 
the height of the Doerfel Mountains 

is 26,691 ft., 
which compares 
with the 29,000 
ft., the height 
of the highest 
peak in the 
Himalayas. 
There are at 
least thirty- 
nine mountains 
each higher 
than Mont 
Blanc, the 
height of which 
(15,780 ft.) is m 
several cases 
easily sur- 
passed. 

One of the 
finest sights 
that can be 
seen through 
a telescope is 
to watch the 
sunrise on the 
lunar moun- 
tains. One can 
observe the 
light gradually 
spreading down 
the peaks into 
the valleys. 
Little by little 
they are illu- 
mined, until at 
length — ^at the 
time of full 
Moon — the 
whole surface 
is bathed in 
glorious sun- 
light. 



A (ompanson llu lioiglUs of some* •)f the li nai niountams and 

those on the I'.arlh ( onsideniij; the small si?** of our satellite, her moun- 
tains are mparati\cly mu< h higher than terrestrial mountains. 



PLANETS, COMETS AND METEORS 



THF SMALLEST PLANET 

M r ijj\ IS 1 pi irict f >vhicli kn \ !\ little In the first j 1 it is the nc in st t ■) thi Sun of 
11 th 1 m il\ I i»I lilt ts 111 the s Ti 1 It IS \< r\ sin ill ii I in the tliir 1 it is nt m i ibc>\i the 
h ri/ n t r in k thin tw i h nils itt i snistl r th sun ti i l h t n suniisi. ml is therefon. 
\irv litli lilt to obserM Jt shines with i r sc 1 luicl hi*, no spots md no m j in 

lliirwosei it e re ssinp tl c lis of the S i i or in trmsit as it is c illcii 


N ot only IS Mercury the smallest 
planet but. so far as we know, 
it IS the nearest plant t to the 
Sun rcctiving fiom it the greatest 
amount of light and heat \ 
years ago astionomers believed that 
there might be another planet iieaier to 
the Sun than Mercury, and in 1859 one 
of them stated that he had actually 
observed an object that he thought was 
this new planet To it the nanK Vulcai 
was given, but, although observers 
have been keenly on the loi - out foi 
it. tins new planet lias never been m i n 
It seems scarcely liktly that such «i 
planet can exist and that it would 
have remained imdettoUd when liun- 
dreds of astronoim rs scan tin sk\ 
every day 

Nevertheless, theie exists the possi- 


hty of a new planet being discovered 
L I nl 1930 the number of known planets 
wa=> eight, but in that year an astron- 
omei at I owell Observatory in the 
USA discovered one at a greater 
distance fiom the Sun than any of the 
others The new planet was named 
Pluto and it was calculated that it 
tdKes 248 years to complete its circuit 
of the Sun The planet nearest the 
Sun, Mercury, takes only 88 days, 
while the Earth, of course, takes one 
>ear 

The Greeks and Mercury 

Meicuiy is a soinewliat dilticiilt 
object to be seen with the naked eve 
foi two leasons — it is so small and it is 
so neai to the Sun Ihe best tiine to 
look for it lb eitlier just before siiniise 
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THE CLOUDY PLANET 

Venus when seen through a telescope sbous 
phases as (hies our Moon Its surface is 
extremelv bnlliant, Ixiing covere<l with cloud 
or vapnir whnh reflects the rays of the 
Sun and baffles all attempts to discover 
the nature of the planet’s surface 


in September or October or just after 
sunset in March or April. At those 
times it is at a point in its orbit when 
we see it at its greatest distance from 
the Sun. 

In spite of the fact that it is so 
difficult to observe. Mercury was well- 
known to the ancients. There is a 
record of its observation in 264 B.c., but 
even before this the astronomers of 
Nineveh allude to Mercury in a report 
that they made to Ashurbanipal, King 
of Assyria. 

The Greeks did not know that Mercury 
could be seen either in the evening sky 
or in the morning sky, according to its 
position in its orbit. They thought that 
the two appearances were those of 
different planets and so they had two 
names for it — " Apollo,” when it was 
a morning star, and " Mercury ” when 
seen in the evening. Although Coper- 


nicus knew of the existence of Mer- 
cury it is said that he never actually 
saw it. 

In the telescope Mercury is not a 
very interesting object. It is ap- 
parently surrounded by a dense enve- 
lope of clouds that reflect the sunlight 
and prevent us seeing clearly to the 
surface below. Occasionally shady 
markings have been seen, however, 
but generally speaking little is known 
about the planet. Its mean distance 
from the sun is about 35,950,000 
miles, but it has a very eccentric 
orbit and at times may be 7,400,000 
miles nearer or further away. It re- 
volves around the Sun in eighty-eight 
days and has a diameter of about 
3,100 miles. 

Phases of Mercury and Venus 

We must mention that in a tolcK-opc 
both Mercury and Venus show pliases 
exactly as the Moon does. They may 
be .seen at quarter, half, 01 full, and 
their phases depend entnely on tin- 
positions of the planets in their orbits 
in regard to the Sun and the Earth. 
Wlien cither Mercury dt Venus is 
passing on our side of the Sun, and 
when the Earth, the planet, and the 
Sun are in line, the planet is said to be 
in " inferior conjunction.” Wlien the 
planet is on the other side of the Sun, 
however, and in line with the Sun and 
the Earth, it is said to be in “ superior 
conjunction.” It is when at this latter 
part of their orbits that either of the 
planets would present a circular outline 
(as does the Moon when “ full ”), but 
on these occasions they are invisible, 
of course, owing to tlicir being behind 
the Sun. 

VENUS-THE EARTirS “SISTER 
PLANET” 

V ENUS is very different from 
Mercury in many ways. At 
times she is so brilliant that 
she may be seen by daylight, whilst 
when darkness falls she attracts the 
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attention of everyone. When Venus 
appears in the evening sky after 
sunset she is sometimes called " the 
evening star.” Should it so happen 
that she appears near Christmas 
time, there are generally “ letters to 
the newspapers ” from people who 
think they have seen the star of 
Bethlehem again ! 

The Greeks Knew Venus 

Venus was known and admired in 
the earliest times and is supposed to 
be the “ Mazzaroth " mentioned in the 
Book of Job. As in the case of Mer- 
cury, the (ireeks had two names for 
Venus — Pliosphonis ” for the morning 
star and “Hesperus" for the evening 
star. Pythagoras was the first to point 
out that the morning and evening 
appearances were not 
dn- to two planets 
but to the same planet 
in different positions 
111 its orbit. 

As we have already 
mentioned when deal- 
ing w'ith Mercury, 

Venus shows herself in 
phases. Galileo was the 
first to discover these 
phases and announced 
his discovery in an 
anagram to his friend 
Kepler. 

An anagram is a re- 
arrangement of the 
letters in a given sen- 
tence. In those days 
this was a popular 
method of announcing 
discoveries, for after 
publication it allowed 
a certain amount of 
leisure in which the dis- 
covery might be veri- 
fied before the clue to 
the interpretation was 
given. Should anyone 
else make the same 
discovery in the mean- 
time it only became 
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necessary for the original discoverer 
to translate his anagram to show 
that he was first in the field. Thus it 
came about that Galileo published tliis 
peculiar sentence in Latin : Here wi- 
matura a me iam frustra leguniur : 0 y 
Some months later by moving the 
letters to their correct places he gave 
the solution, which was : Cynthi^r fig- 
uras eemulatur Mater Amorum, mean- 
ing “ Venus imitates the phases of the 
Moon." 

Rotation Period 

In the telescope, Venus is somewhat 
disappointing, for her great brilliance 
makes the detection of mai kings a 
somewhat difficult matter. Faint and 
badly defined spots and shadings have 
been seen, however, and from their 
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Tins liiAgram siigt'estb that tho Earth may 1)0 tho only planet 
on which lito as w'c know it is likely to exist Men ury and 
Venus are toti hot, while Mais, with an av(*iat»e tempera 
tuie of I o'* lielow freezing point, is loo told In the *.ase of 
Mercury .and Venus, of course, these conditions may be miti- 
gated to a certain extent by the envelope of clouds that sur- 
rounds them. 
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WHEN VENUS COMES NEAREST 

Venus trdvoN round the Sun at a distance of cib«»iit O7 imlliDn 
miles, and at times its coursi brings it lAithiii 40 million miles 
of the Earth Tnfoi tunatelv A^hen at its nearest point the 
planet turns its dark hemisphere towards us so that we tan sec 
nothing of it 


appearance it would seem tluit Venus 
possesses high mountains The absence 
of definite markings has made it 
difficult for us to leaiii how long Venus 
takes to rotate on her axis. In the 
seventeenth century Cassini came to 
the conclusion that the period was 
about twenty-three hours, and subse- 
quent obseivers confirmed this period. 
On the other liand, Schiaparelli — the 
discoverer of the canals on Mars — 
decided that Venus required not hours 
but months to complete a rotation. 
Other observers have confirmed this 
opinion. Thus, we come to the con- 
clusion that we do not know for certain 
what is the planet's rotation period, 
and must wait for more definite 
information. 

That Venus has an atmosphere is 
beyond doubt, but we may conclude 
that it is less dense than the Earth's 
atmosphere. Even though there is air 
on Venus it is by no means certain 
there will be life there. Under some 
conditions life might exist — as it might 
even on Mercury — for the greater heat 
owing to its nearness to the Sun might, 
to a certain extent, be tempered by a 
thick envelope of clouds. On this 
point we cannot speak with certainty. 


If Iheiu aic any people 
on Venus they should 
be able to sec the 
Earth, which will ap- 
pear to them to be far 
brighter than Venus 
appears to us. They 
will sec, too, our Moon 
close to the Earth and 
passing through her 
phases — a beautiful 
and interesting 
spectacle. 

The distance of 
Venus from the Sun 
IS about 67,000,000 
miles, and she receives 
almost double the 
amount of heat and 
light that the Earlli 
does. She i evolves 
aioiind the Sun m 225 days, 01 nearly y\ 
months, and Iwi dianutei is .iliout 
7,700 miles She is then*ff>u only a 
little less in size than the Eaith, and 
for this reason is sometimes spoken of 
as being the Earth's sister planet." 



VENUS AND I HE EARIH COMPARID 

riitiiMs vir> lilth dirtcience in si/r betwi-en 
\enus .ind the b.irth, for the clidineter of 
\emis IS 7,700 miUs In shdpi the ditfi i 
'nte IS considerable, however, for the Faith 
flattened at tlie poles, wrhilsl Venus shows 
no flattening and is a perfect sph<Te. 
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THF PHASES OF VENUS 

While the M<»oii pissts tlirough its phis<s from new to lull iii 28 fli\s \(.nus pisses 
through h< r plnse s iiiue h inoK sIo\vl\ V studv ol the il ilts piiiitf^l uinlcr these Ir iwirigs gi\fs 
]>root ot this I he spe t trosce^pt shoM^ ii'i th it th( cl »u I surf u e of Venus rot ite s oim in^oiiiis 
but the ( hnid in So miles thiek ami it is pr ibablt tint the pi met itself rt\ohes more r ii>nllv 


Traii&its of Venus 

Soim times Meicuiy or Venus may 
pass directly between the liartli and 
the Sun, an occurrence tliat is kno\Mi 
as a transit On such an occasion the 
planet is seen as a loiiiid black spot 
against the Sun's disc Iransits of 
Venus are more raie than those of 
Mercuiy, and they are of greater 
importance In 1679 Halley pointed 
out that observations of the tiansits 
of 1761 and 1769 could be used to 
calculate the distance of the Sun 
The transit of 1761 was observed from 
different parts of the world, but certain 
discrepancies in the observations caused 
the results to be unsatisfar^^ory The 
observations of the 1769 transit were 
of great value, however, the event 
being observed by several expeditions 
one of which was despatched by 
George the Thud at Ins own expense 
to Haiti. The next transit of Venus 
will not take place until the year 
2004. 


MARS, THE “ RUDD\ PLANET ” 

M ars, the fourth planet in order 
of distance fiom the Sun. is 
4,215 miles in diameter It 
completes a ic\olulioii of the bun in 
I '^7 days, and rotates on its axis in 
lAenty-foiii houis thiity-scven minutes 
Consequently the seasons on Mais are 
about twice as long as on the E n th, but 
day and mglit on the planet are only a 
little longer 

Although Galileo examined Mar^ with 
ills tt lescc^pe he was unable to discover 
anything of impoitance A Dutch 
astronomer named Huyghens who lived 
in th^ seventeeiilli century, was more 
fortunate, however, and saw dark 
markings. Since that time Mars has 
been closely studied by many astron- 
omers, and so complete a knowledge has 
been gained of the planet's surface 
mai kings that maps and even globes 
have been constructed with each 
Martian feature depicted and named 
thereon. 
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ICE AND SNOW A1 I HE POLLS OF MAKS 

Jl(*re we sw the Suiitli l*olir Ciip ‘^urniiiiicled l»v i darlt iim; 
of water from the iiulting ernwfi (Ste illiistialion on iie\t 

p-ige ) 


Ihc Polar Caps of Mars 

Even to the naked eye Mai s appc ars 
to sliine with a luddy hue, and the 
telescope shows that tins is due to the 
fact that as a whole the planet is 
orange-coloured. It is as though v/e 
were looking at a great area of golden 
sand, and this is believed to be actually 
the case. At the poles there are 
patches of brilliant white, which do 
not remain of a uniform size They 
increase as spring advances on the 
planet, and decrease until by the end 
of the Martian summer they have 
almost disappeared. These polar caps 
may be vast fields of ice and snow 
surrounding the polar regions of Mars 
and resembling the Arctic and Ant- 
arctic regions on the Earth. 

We have already mentioned certain 
dark markings, and at one time these 
were thought to be oceans or seas. It 
IS now certain that they are not water, 
however, but that they are probably 
areas of vegetation, which spring into 
life when the water from the melting 
polar caps reaches them. 


Canals on Mars 

In 1877 Schiaparelli 
of Milan aimounced 
that he had discovered 
a network of fine lines, 
some of which extended 
for hundreds of miles 
across the planet’s sur- 
face. Although he 
called these lines 
" canals," Schiaparelli 
had no thought that 
they might be canals 
in the strict sense of 
the word — that is to 
to say, artificial water- 
ways made by intelli- 
gent beings. I'he pecu- 
liar markings have been 
seen by many other 
observers, and some 
have noticed that at 
places where they cross 
each other there aie 
generally daik round 
spots, which aie called "oases.” 

The late Professor Lowell , who erect ed 
an observatory in Arizona sjiecially to 
study Mars, advanced a 'theory that 
the "canals" arc actually artificial 
wateiways constiucted by the inhabi- 
tants of Mars. He pointed out that 
Mars has a very thin atmosphere and 
that clouds are rarely seen. 

The absence of clouds means that 
there would be no rain, and no rain 
means no rivers. The question of water 
supply on Mars theiefore is a very 
different thing from what it is on the 
Earth. If there is intelligent life there, 
Lowell argued, it is reasonable to sup- 
pose that the inhabitants exist on the 
produce of the land. Now, the only 
water available on the planet is locked 
up in the ice and snow of the polar caps. 
Wien the Martian summer advances 
and the ice and snow melts, the inhabi- 
tants bring the water from the polar 
regions to the desert areas by means of 
the canals that they have constructed. 

The dark spots at the junction 
of the canals are believed to be 
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centres of habitation, their dark 
appearance being caused by the growth 
of vegetation watered by the canals. 
Whether or not Lowell was right we do 
not know — it remains to be seen what 
the future will teach us. 
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Mars — ^about which we shall read later 
— ^are called the "superior planets." 
The ancients knew only six planets; 
Uranus was not discovered until 
1781, Neptune in 1846, and ''luto 
in 1930. 


The Satellites of Mars 

Mars has two small satellites named 
Deimos and Phobos, which are the 
mythological names of the horses that 
drew the chariot of Mars. These two 
moons are very small, Deimos being 
only about 10 and Phobos about 35 
miles in diameter. Their orbits are com- 
paratively close to Mars, that of Deimos 
being 14,600 miles, and Phobos 5,826 
miles distant from the planet. Deimos 
completes a revolution of Mais in 30 
hours 18 minutes, whilst Phobos moves 
more rapidly requiring only 7 hours and 
30 minutes to complete a revolution. 

in the case of Phobos, we have a 
curious state of affairs, for the satel- 
lite revolves around Mars in less time 
than it takes the plaiut to complete 
a revolution on its axis. As we have 
already seen. Mars re- 
quires 24 hours 37 
to complete 
one revolution, so that 
Phobos revolves around 
more tlian three 
times in one Martian 


A Curious Law ” of Progression 

Between the 01 bits of Mars and 
Jupiter is a space in which there aie a 
large number of interesting little bodies 
— ^the Asteroids, or "star-like" planets. 
The discovery of these asteroids came 
about in a remarkable manner. In 
1772, a German astronomer named 
Bode noticed that a curious relationship 
existed between certain figures and the 
distances of the planets from the Sun, 
and tliis relationship is now called 
" Bodes' Law." If wc write down 
certain figures of which each but the 
first and second is double tliat of the 
number preceding it, we get : 

o, 3. 6, 12, 24, 48, 96, 192, 384 ; 
adding 4 to each number gives : 

4, 7, 10. 16, 28, 52, 100, 196, 388. 


day I As it travels 
more quickly than the 
planet rotates, it will 
not rise in the east and 
set in the west as our 
Moon does but will rise 
in the west and cross 
the heavens 2| times in 
a Martian day, setting 
each time in the east I 

THE MINOR PLANETS 

M ercury, Ve- 
nus, the Earth 
and Mars are 
sometimes called the 
“ inferior planets," and 
the four planets beyond 
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CHANGES IN THE SOUTH POLAR CAP 

This drawing was made some weeks after the one on the pre- 
vious page, and in the interval a considerable part ot the 
snou field has melted. 
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THE EARTH AS SEEN FROM VENUS 

If there arc people oa Venus they may occasionally catch a glimpse of Earth thiongh the sur 
rounding mists This picture shows how our planet may look if seeu from Venus I he Earth 
would l>e a specially brilliant object in the night sky of Venus, because that plane*^ has no rnot)n 
The rings around the Earth are of atmospheric oiigin and are caused by retraction. 


It ii strange to find that these latter 
numbers represent fairly accurately the 
distances of the planets from the Sun, 
expressed in ratio of the Earth's orbit. 
This is shown more clearly by the fol- 
lowing table : 


Flanet. 

True Distance 
from the Sun. 

Dibtance as 
shown by 
*' Bodc's Law.” 

•Mercury 

3*87 

4 

♦Venus 

723 

7 

•Earth 

leoo 

10 

•Mars 

1523 

16 

Asteroids 

27*66 

28 

•Jupiter 

52*03 

52 

•^turn 

95-39 

100 

Uranus 

191-83 

196 

Neptune 

300*37 

388 


At the time Bode made his interesting 


discovery, only the planets rnarkt'd * 
in the above table were known, but 
the discovery of Uranus in 1781, at a 
distance that corresponded to tliat 
shown by the “ law,” greatly strength- 
ened belief m it. The blank between 
the orbits of Mars and Jupiter was 
noticed, and as Kepler had predicted 
that some small planets would be 
found in this zone, astronomers began 
seriously to consider the matter. In 
1800, Baion von Zach called a con- 
ference at Lilienthal and .eacli astro- 
nomer present agreed to combine 
with others in examining the sky, 
in the attempt to discover these 
small planets that were believed 
to exist. The astronomers named 
themselves the “ celestial police,” 
and they " patrolled their beats ” 
each night with the aid of their tele- 
scopes. 
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The Celestial Police” make Discoveries 

At Palermo, in Sicily, is an obsei va- 
tory, the director of which at the time 
was Piazzi. He had actually been 
appointed one of the “ celestial police," 
but he did not know the arrangements 
that had been made in this connection 
by the confcience. Piazzi was engaged 
in making a catalogue of stars, and on 
the first night of the nineteenth century 
(ist January, iHoi) he charted the 
position of wJiat he took to be a star. 
On several evenings he noted this 
object, but, much to his surprise, lie 
saw that it was moving among the 
stars. At first lie thouglit that the 
new body was a comet, but soon it 
became evitlcnt to him that a n vv 
planet had bt‘en found. When his 
observations were completed it was 
;(*en that this new planet revolved in 
an orbit that lay between Mars and 
Jupil(*r, and it thendore filled the 
blank spaei' wIi(T(' —according to Bode 
- a planet should bo found. 


M7 

I he new planet was named Ceres, 
after the patron goddess of Sicily. 
Although a very small object — it is 
only about 447 miles in diameter — it 
fulfilled the necessary conditi ms and 
once more the Solar System was 
regarded as being complete. 

Shortly afterwards, however, Gibers, 
a German astronomer an<l another 
member of the " celestial police," 
discovered (in 1802) anotlnT small 
object. This turned out to be a 
second planet, and to it the name of 
Pallas was given. The discovery of 
this second planet caused much 
astonishment in the scientific world, 
and many theories were put forward 
to account for the tw'o liny planets. 
The "celestial police" became moic* 
enthusiastic than ever, thinking — 
doubtless — that if there were two of 
these tiny planets, there might easily 
be more. They " patrolled " the 
heavens more keenly than ever, and 
it was not long before their vigilance 
was rewarded, for two more planets 



COMPARATIVE SIZES OF THE EARTH AND MARS 

M.irs IS 4.215 miles 111 aianiotci, iml is theiolore approximately halt the diameter of the 
ICarth. Jt lotates on its axi.s in 24 hours 37 minutes aiul completes a 1 evolution «.♦ the sun 

in 087 days. 
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were discovered — one in 1804 and the 
other in 1807. 

It was suggested that these four 
planets were fragments of some larger 
planet that had at some remote date 
been blown to pieces. For many 
years tliis theory held tlie field, and 
although at one time it was supposed 
to be impossible, it has been revived 
in recent years, as we shall mention 
later. 

The Amazing Number of Asteroids 

Although the search was still carried 
on after the discovery of the fourth 
planet, it was abandoned in 1816, for 
no more discoveries h.id been made. 
Fourteen years later, however, a Ger- 
man amateur commenced a search, 
which he continued for fifteen years, 
wlien liis patience w.is rewarded by 
the discovery (in 1845) of a fifth 
planet. Eighteen months later he 
found another, and two more weic 
found in the same year (1847) by an 
English a.stronomer. Since that time 
there has been a continual record of 
discoveries, not a year having passed 
W’lthout from one to a hundred having 


been discovered. Now, over 1,000 
of these minor planets have been 
recorded and their orbits calculated. 
Over 500 more have been discovered 
but lost again because not enough 
observations could be made to enable 
their orbits to be calculated. 

The earlier minor planets were given 
names, but when it was evident that 
there was a large number of them, it 
became the practice to distinguish 
them by a letter of the alphabet. 
Wlien all the letters were used up, the 
alphabet w.is used again as a com- 
bination of two letters, something 
after the style of motor car registration 
in our l.irge cities. Thus, the members 
of the first series were known as 
A, B, C, etc., the second were AA, Ali, 
AC, etc. Then came B.A, BB, BC, 
followed by CA, CB, CC, etc , and so 
on. 

The Importance of Eros 

Of all the hundreds of asteroids, the 
most important and inteiestmg is tlie 
one labelled 1 )Q, and tilso named Eios. 
It was discovered in 1898, .uid is 
probably only about 15 miles in 
diameter. Its special 
interest is due to the 
fact that the greater 
part of its orbit lies 
within that of Mars 
At certain favourable 
times — once every 
thirty-seven years — it 
comes as close as 
within 13,840,000 miles 
of the Earth. With the 
exception of the Moon, 
therefore, Eros comes 
nearer to us than any 
other heavenly body. 
Its parallax has given 
us a means of revising 
our measurements of 
celestial distances, and 
the whole scale of the 
Solar System has been 
re-calculated by the aid 
of tiny Eros. 



THE CLOUDS Ol- VENUS 

If you could hover above Venus, all you would sec wcuild be 
a vast plain of pearly clouds shining under the fierce rays of 
the Sun This envelope of clouds is ptobably 8o miles in ihuk- 
ness, and no doubt does much to p>rotett the surface Iron* the 
tremendous heat and glare. 
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tUiKon JIauki 

THE “CANALS” OF MARS 


The thin atmosphere of Mars, and the total absence of clouds, enables us casiU to ste the sutface 
of the plant t with our telesctipes The planet is covered uith long straight liiu s and some 
istronomers think these may be c inals plumed by the inhibit ints of Alirs to irngite tht 
Marti in desi rts, the canals being fed from the snows of the polar cijis, which melt 111 suiiinur. 


As to the origin of the asteroids 
we have already mentioned the theor}' 
tliat they represent the fragments of 
some large planet tlbit exploded It 
was thought tliat the great difference5> 
tind intersections of their 01 bits could 
not be accounted for by any explosion, 
and that a more probable explanation 
was that tlie asteroids were due to a 
planet that was not properly made 
More recent researches seem to suggest, 
however, that perhajis after all tlie 
explosion tlieory may bi coirect, and 
that the piesent tangle of orbits may 
be account(*d for by the attraction of 
the gn^it neighbouring planet Jupiter. 

JUPITER, THE GIANT PLANET 

J UPITER is over 86,000 miles in 
diameter, and is therefore nearly 
eleven times as huge as the h-arth 


Although in volume the giant planet is 
equal to about 1,312 Eaiths, its mass is 
so small that, wvre we to weigh it 111 
a pair of huge scales, only 317 Earths 
wwild be required to balance it 
Jupiter IS situ.ited some 483,000,000 
miles aw^ay from the Sun, and it com- 
pletes a revolution of the vSu i in just 
under twelve years. 

The Cloud Belts 

Jupitei is a most fascinating object 
111 the telescope*, .iiid even a small 
instillment will sliow much of inteicst. 
The planet itself is suiiounded by an 
envelope of clouds, and we are not 
able to see below them fhese clouds 
he in light and dark belts parallel to 
the planet's equator TIk* clouds arc 
m a constant st«ite of change — some- 
times only two or thiee broad belts are 
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to be seen while at others eight, ten, length and 7,000 miles in breadth 
or even twelve narrow belts are visible Four years later its colour began to 
The clouds of which they are composed fade, and since that date it has some- 
may remain in existence for days, times been so faint as to be scarcely 
weeks, or even months As Jupiter visible , at other times it has been 
rotates on its axis m less than ten seen without difficulty even with corn- 
hours, there is a constant panorama, paratively small telescopes 
as it were, moving before the eyes of Wlien the Red Spot was first seen 
the ob'^erver it was suggested that it might be the 

mouth of some Imge volcano on the 
The Great Red Spot surface of Jupiter, and that this 

Although the details of the cloud volcano was so high tliat it reared 
belts are in a constant st ite of change, above the dense envelope of clouds 
thcie IS one m irking that seems to be surrounding the plant t This theory 
of a more permanent nature I his is was rejected after numeious observr 
the Gieit Red Spot, an oval-shaped tions had been made, however, for it 
object to be seen m the southern was found that the rotition ptiiod of 
hemisphere and situated in a kind of the spot changes, so that it must havt 
biy called the “ Hollow ** \ motion of its own and cannot there- 

It IS believed that the Red Spot was fore be attached to the planet beneath 
observed in 1665, since which date it has It is now thought that perhaps the 
sometimes faded or even dis ippt ired. Spot is a new satellite in the process of 
but always to re-appear at a later date formation 

It appeared and vanished eight times We have mentioned that the rotation 
between 1665 and 1708, after which it period of Jupiter is under 10 hours 
lemained visible for five ye irs In As a m ittei of fact, the different cloud 
1878 It was desciibcd as beung eif a bells have different rotation periods, 
“full red buck colour," and was some tra\clling fastci thin otheis 
measured as being 30,000 miles m Genei illy speaking, the tltnes are 

beween 9 Ins 5*5 mins and 
9 hrs 56 mins , the 1 itte i 
period rehting to the clouds 
m the equatori il zone 1 he si 
varying rotation pei lods result 
in an ever changing appear 
ance, for the quicker-moving 
clouds overtake others in 
another latitude, giving the 
interested observer plenty of 
work m charting and recording 
their movements 

Galileo and the Satellites 

We have already mentioned 
that when (in 1610) Galileo 
turned his telescope to Jupiter 



MARS THROUGH THt TELESCOPE 

This IS AI irs sttn lhroui?h a fiirl\ powerful tth scope 
nil O tober 12th 1 )n() Hit whiU marking on the 
top of the dis( IS the South Polir ( ap Some of the 
sodihd (anals eari ilso be skii \t the centre 

IS in oisis n nn< d S // h u (i I ike ol tin 

Sun 


he found the planet to be 
accompanied by four satel- 
lites I heir discovery occurred 
at a fortunate moment, for it 
helped to show that the Coper- 
mean theory might be correct 
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ANOTHER VIEW OF MARS 

This -irawing of Mars was made on March 30th, 
1903. Here you see tho North Polar Cap, and the 
dark markings whieh arc probably areas of vcgeta 
tion in the Martian desert. 


PLANETS, 

Galileo believed that Jupiter 
and his satellites gave an un- 
mistakable illustration of the 
Copernican teaching, and that 
the planet was, as it were, a 
model of the Solar System, 

His contemporaries were not 
so easily convinced, however, 
and when Clavius— one of the 
leading astronomers of the day 
— ^was told of the discovery he 
said he would not believe it 
until he had seen it himself. 

Wlien actually he did see it 
through the telescope, he ex- 
pressed the opinion that the 
glass had been bewitched. 

Another philosopher — more 
prudent, perhaps, than Clavius 
and unwilling to be convinced 
— refused to look through the 
r *1 "Scope lest he might really 
see the satellites I He died shortly after 
this incident, and Galileo sarcastically 
remarked : “ I hope he saw the satel- 
lites whilst on his way to heaven ! ” 
The four satellites discovered by 
Galileo can be seen with a .small 
telescope — in fact, a pair of good field 
glasses will sometimes show them to 
be pre.sent alongside the great planet. 
Although they have been named — lo, 
Europa, Ganymede, and Calhsto — ^they 
are generally referred to by the numbers 
I., IT., III. and IV. Europa is the 
smallest of the four, being about 2,000 
miles in diameter, and Ganymede is 
the largest, 3,540 miles in diameter. 

As in the case of the Earth and all 
opaque bodies, Jupiter casts a shadow. 
In the course of their revolutions 
around Jupiter the satellites sometimes 
pass through this shadow. When this 
occurs, they are eclipsed exactly as 
our Moon is when it passes through 
the Earth's shadow. The satellites 
also pass behind Jupiter, when they 
are said to be “ occulted.” When they 
pass in front of his disc they are seen 
"in transit,” and their own tiny 
shadows are also seen on the cloud 
belts as little black dots. 


In addition to the four Galilean 
satellites, Jupiter has five others, 
making nine in all. The eighth satel- 
lite, discovered in iqo8 at the Royal 
Observatory, Greenwich, is remarkable 
in that it revolves in an opposite direc- 
tion to that generally followed by the 
other satellites in the Solar System. 

SATURN, THE “PLANET WITH THE 
RINGS” 

S ATURN is the most beautiful of all 
the planets — indeed, it may be 
said that it is the most exquisite 
object to be seen in the heavens. The 
planet itself is .surrounded by a great 
system of rings, and in this it is unique, 
for there is nothing like it to be seen. 

Saturn Puzzles the Ancients 

Saturn’s rings are invisible to the 
nakLd eye, and their existence was 
unsuspected until Galileo turned his 
telescope to the planet. Even then 
their true nature could not be deter- 
mined, and Galileo wrote to Kepler 
that : “ Saturn has an oblong appear- 
ance, somewhat like an olive.” Later 
observers, using imperfect telescopes, 
came to tlie conclusion that Saturn was 
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accompdnied by two smaller planets, 
one on each side, and many curious 
drawings of the planet were made in 
those early days. 

It was not until 1659 that Huyghens 
came to the conclusion that Saturn was 
surrounded by a ring, but being some- 
what uncertain as to its exact form he 
announced his discovery in an anagram 
— a popular method in those days, as 
we have already mentioned. Three 
years later Huyghens confirmed his 
discovery and made known the solution 
of his anagram. The jumble of letters 
previously published were arranged to 
read : " ^turn is surrounded by a thin 
flat ring, nowhere touching . . .” 

In 1^5, Cassini, the French astro- 
nomer, found that the ring was divided 
by a dark nft, which to-day is known 
as the Cassini division. Another and 
similar rift m the outside ring was 
discovered in 1837 by Encke, and is 
also named after him In the following 
year Galle noticed a faint ring lying 
between the bright rings and the globe 
of Saturn, and the ring is now called 
the “ cr.ipe ring,” because of its 
resemblance to that material. 

Many measurements have been made_ 
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of the rings, but it has been difficult 
to arrive at accurate results, owing to 
their extreme delicacy. Tlie generally 
accepted figures are 171,000 miles for 
the diameter and 29,000 miles for the 
width. Their thickness is generally 
estimated to be about 10 miles. 

Changes in the Rings 

The rings vary in appearance year 
by year, owing to the difference in the 
angle at which we see them. They 
run through their cycle of changes in 
29 years 167 days. Wlien " edge- 
ways ” to us they are seen only as a 
thin needle of light on each side of the 
planet, whilst on occasion they com- 
pletely disappear. As time goes on, 
however, they gradually open out 
again, until about seven years Liter 
they are seen at their widest open- 
ing. Once again they commence nar- 
rowing, and having passed through the 
"edgeways” stage open out so that 
we then see their under side, as it 
were. 

These changes puzzled the early 
observers, who could not understand 
why sometimes Saturn appeared " like 
an olive ” and at other times h.id a 



THE GREAF RED SPOT OF JUPITER 

In spite of its immense size |upiter is too far from I.ar..h for our telescopes to probe its sit rets 
Its surface is crossed by several belts, and by watch ng certain markings it has been found 
that Jupiter rotates on its axis in just under ten hours One of these markings, uhith is very 
persistent, is of a reddish colour, and is called the Great Red Spot It is shown m the drawing 
above, a little to the right of the centre of the planet 





THE GREATEST PLANET 



MlhoiiKli Its si/o is 1 3()( tiin«s Ih it of I nth Iht \\i i^ht of |iipitti is onK joo units tiiil ol 
ourplatKt 1 his sh )\vs Ih it till ( .i nil PI iiitt is still in i m Iniloiis (t K inl\ Lonihlion ml hit 
niillmns ol \L IIS must 1 1 ipst In lou it is iii i sitnil ir < nitlit ion to th it jt tlu 1 irthtoili\ \ ou 
willnolKt til it fiipitLi IS il iltiiiLiI It Iht p ks o\vin^ no ikmht litlRspttil itwhitliit tcvoIms 
on its own IMS Hit pii//li f)f |npit»i is tin <irt it lUil Spot whitli his Intii \ isihlt foi om t 
^50 \c iis It IS oi>o mik s long inti *r 000 miks wult 


»53 



NEWNtS’ PICTORIAL KNOWLEDGE 


>54 

round and normal appearance A year 
and a half after Galileo had noted the 
“ oblong appearance,” he foimd to his 
consternation that it had disappeared 
and that Saturn appeared only as 
a slightly oval globe The change 
troubled him greatly, for it made him 
almost believe that he had been 
mistaken in his earlier observations 
‘ Were the appearances indeed an 
illusion and a fraud > ” he asked 
'• Has the glass so long deceived me, as 
well as many others to whom I have 
showed them ^ I do not know 
what to say in a case so strange, so 
unlookcd for, and so novel ” And we 
can well picture the great astronomer’s 
anxiety, for such a unique appendage 
as Saturn's ring system woulcl be most 
difficult to imagine 


What the Rings Are 

There have been many speculations 
as to the actual composition of the 
rings It was proved that they could 
be neither solid nor liquid Clerk 
Maxwell, the famous mathematician 
who predicted the discovery of the 
Hertzian waves, suggested that the 
rings could only consist of a multitude 
of small particles, and this has since 
been shown to be the fact 

By means of that wonderful instru- 
ment the spectroscope, Piofessor Keeler, 
of the Luk Observatory, showed that 
the lings aie composed of numbers of 
tiny satellites, each re\ olvmg in its own 
orbit around S iturn The y are so small 
and so far away from us as to be indis- 
tinguishable from each other even m our 
laigest telescopes The diik lifts in 



It ,l Ir 


HERSTMONCEUX CASTLE, NEW HOME OF ROYAL GREENWICH OBSERVATORY 

Ihc Ko>t1 Obstrsatory was (.stibhsliui at (frcciiwich by Kin^ Chirlcs II in 1675 and when the 
nations in 1SS4 to tstibli h 1 7uo or prime tmiidian from which the longitudes of all 

other plucs should be measured (nccnwieh was chosen in recognition of the part i)lT>(d b> the 
Obstrv itor\ in istronomical ind nauticil seunce Owing to its proximity to Tendon there lias 
been a sic idv deterioration in conditions for obscrvrttion and it was c\cntually decided to 
remove the (Jhstrvatoi> to Hcistmonceux Castk Sussex In the photograph above the work of 
converting tht C istle to its new us< is in progress 'When “^he umov ills hnill> completed it will be 
known is tin Koyal (^teenwiih Obstrv ator> 
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A RARE AND BEAUTIFUL SIGHT 

On M,«rrh 14th i sight of gre.it inten'st to astronomers was 

M-eii in the western sk\ ^'enus, Jupiter and Mars were all in con- 
juiiLlion with the Moon Venus w.'is at her brightest, sh.ning with 
silverv bnlliiine Jupiter larger but less biilhant, had a primrose 
hue, while Mars hiehi 1 in tlie sky, slione wnth its familiar ruddv 
coloui Ihe hrst magnitude star Aldebaran and the wonderful 
group tin Pleiades were below Mars 


causrd by the ab- 
sence of satellites 
in those particular 
regions, and the 
crape ring is ac- 
counted for by the 
fact that here the 
satellites are fewer 
in number. 

Saturn lias ten 
satellites in addi- 
tion to the mil- 
lions of tiny moon's 
that form the rings, 
liach satellite is 
named, and the 
largest is Titan, 
which is about the 
size of Mercury. 

The faintest satel- 
lite is Themis, and, 
a-; in the case of 
the eighth satellite 
of Jupiter, it has 
never actually been 
.seen by the human 
eye. We depend 
on the photo- 
gr.iphic plate for a 
record of its wheie- 
abouts. Plicebe, tlic 
outermost satellite 
of tile system, also 
resembles Jupiter’s 
eighth satellite in 
the fact that its 
movement around 
Saturn is retrograde — that is, opposite 
in direction to that of the other satel- 
lites in the Solar System. It requires 
550 days to complete one revolution of 
Saturn. 

Saturn’s distance from tlie Sun is 
885,900,000 miles, which ' ines by 
nearly 100,000,000 miles owing to the 
eccentricity of its 01 bit. At its nearest, 
it is 745,000,000 miles distant from the 
Earth. It requires 2 ql ye.irs to com- 
plete a revolution of the Sun. The 
planet is 73,713 diameter- 

just over nine times that of the 
Earth. 


URANUS, HERSCHEL’S PLANET 

T O the ancients, Saturn was the 
outermost planet, and until 1781 
it was believed that the Solar 
Svstem was complete with the six 
planets already known. But in that 
year a seventh planet was discovered 
by William Herschel, in circumstances 
that are as interesting as they are 
romantic. 

A Musician Becomes an Astronomer 

Herschel, wiio w^as born in Hanover 
on the 15th November, 1738, was a 
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member of the band of the Hanoverian 
Guards at the early age of fourteen. 
When the French invaded Hanover at 
the beginning of the Seven Years' War, 
Herschel’s regiment was among the 
defeated at the Battle of Hastenbeck. 
Although not wounded, the fact that he 
had to spend a night in a ditch, together 
with other discomforts that invariably 
accompany campaigning, led Herschel 
to decide to change his profession. 
He deserted and escaped to England, 
where he arrived with only a French 
crown piece in his pocket. 

He soon gainer! a reputation as a 
musician, however, and by 1766 he was 
a member of the Pump Room Orchestra 
at Bath. Later, he was appointed 
organist at the Octagon Chapel and 
became a concert director at Bath, 
which in those days was the resort of 
fashion, beauty and the talents. 

Herschel was naturally of a studious 
disposition, and he spent every spare 
moment in endeavouring to learn more 
about music. He took up the study 
of mathematics in order to go fuither 
into the theory of music, following 
this with optics and astronomy, both 


made up his mind that he would have a 
telescope so that he might see these 
wonders for himself. He managed to 
procure a small telescope, and was so 
thrilled with what he saw with it that 
he determined to have a more powerful 
instrument. The price of such a tele- 
scope was more than he could afford, 
however, so he set to work to make 
one himself. He succeeded in making 
a large telescope that was of very good 
quality, and this was the first of many 
instruments that he made. Indeed, 
such was his mast>*ry of the art that 
his name soon became known through- 
out the world as a maker of fine tele- 
scopes and subsequently he receivetl 
many orders from foreign potentates 
and princes. 

Herschel Discovers a New Planet 

He continued improving his instru- 
ments and making observations until 
1781, when he commenced to revi(*w 
the heavens and to examine all tlie 
stars above a certain magnitude. On 
the 13th March, 1781. lie was engaged 
in these observations when lie noticed 
an object that appeared" to be quite 



SATURN, THE RINGED PLANET 

Stcoiul in st/i to Jupiter, Saturn is 745 times greater than the haith, hut only <)o limes luavn r 
Its disc can i( s cloud be its. similai totlioscof Jupiter, hut it has uhat no othci planet possesses 
an immense s\ stein of rings In this drawing the rings are seen edgeways, and me so thin that 
from tins aspect they arc almost invisible. 


of which subjects are closely connected 
with mathematics. 

He was greatly interested in reading 
about the wonders of the heavens, and he 


different from the stars with which he 
was familiar. We must here explain 
tha* when seen through a telescope a' 
planet shows a tiny disc, whilst a star 
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..4 IHE PLANEl’S SHADOW 

III this second view of Saturn the rings arc plainly seen. It will be noticed that there are three 
separate rings, the two outermost bciing bright like the planet itself, while the inner is dusky 
and is known as the Crape King. Notice, too. the shadow of the planet on the rings, at the left- 

hand side of the globe. 


is visible only iis a point of light. 
To a less careful observer, the object 
thnt had aroused Herschers curiosity 
might easily have been mistaken for a 
star, but ho saw at once that it pre- 
sented a small but distinct disc. 

At first he thought he had discovered 
a comet, but as he watched it night 
after night he noticed that it changed 
its position in regard to the neighbour- 
ing stars. After several observations 
had been made it became possible to 
calculate its orbit, from the shape of 
which it was apparent that the object 
could be nothing else but a new planet. 


Wc can imagine what great excitement 
there was when the discovery was 
announced. Herschers name was in 
everyone's mouth, and he was com- 
manded to appear before the King to 
give an account of his work. His 
Majesty was so delighted that he 
appointed Hcrschel Astronomer Koyal, 
so that he was no longer dependent on 
music for his living. 

Although Herschcl suggested that 
the new planet should be named the 
Georgian Star as an honour to the 
King, it was eventually christened 
Uranus. After all, this is perhaps a 



THE RINGS FULLY OPENED 

Saturn’s rings are believed to consist of an enormous number of small satellites revolving around 
the planet. Here they are seen opened to their full extent. Saturn also has no fewer than 
ten moons, the largest of which is almost equal in size to the planet Mars. 
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more suitable name, for it is the title 
of the mythological father of Saturn 
and grandfather of Jupiter. As Uranus 
comes next to Saturn and next but one 
to Jupiter in order of distance from 
the Sun, the name is entirely appro- 
priate. 

Uranus is over 1,782,000,000 miles 
distant from the Sun, and requires 
84 years to complete one revolution of 
its orbit. It is about 32,400 miles in 
diameter and rotates on its axis in 
lof hours. It can only be seen by 
the naked eye on favourabh occasions, 
and even in a powerful telescope it has 
little interest for the observer. It has 
four satellites, two of which were 
discovered by Herschel, the third and 
fourth being discovered in 1851. The 
satellites are remarkable for the l«ict 
that they revolve around Uranus in 
orbits at right-angles to those of the 
satellites of the other planets of the 
Solar System. That is to say, instead 
of revolving from west to east around 
the planet, they move almost north 
and south. 


various forces that affect a planet's 
movements. 

The Effects of Gravitation 

Kepler showed that the time re- 
quired by a planet to complete a 
revolution of its orbit depends on 
its distance from the Sun. This 
was followed by Newton's proof that 
the movements of the planets were 
due to gravitation. He made it clear 
that every body of matter attracts 
every other body with a force that 
depends, firstly on the masses of the 
bodies, and secondly on the distance 
separating them. 

Knowing this, wo can quite und(‘r- 
stand that not only are the planets 
attracted by the Sun, but th.it tlioy 
also attract one another. Of coin so, 
the Sun exercises an infinitt‘ly great ( 1 
attraction on the planets bec.iuse of 
his huge mass, but the fact lemains 
that the planets themselves do ex(‘r- 
cisc a measurable influence on each 
other. 

Know mg t he 
masses and the 


NEPTUNE 
AND PLUIO 



HE dis- 
covery of 
Neptune, the 


planet beyond 


Uranus and, until 


the discovery of 
Pluto, the outer- 


most planet in the 
Solar System, was 
a veritable " tri- 


umph of mind over 
matter," for the 


planet was found 
on paper before 
it was ever seen 


with the tele- 


scope I To under- 
stand exactly how 
this was possible 
we must first ex- 


plain about the 


SATURN 


r 



' 

MOOr 

* ] 

L 


J 


IHL r/OON S CLOSE APPROACH 
TO SATURN, AS SEEN WITH 
TT-. E N A K L U E V t ON J U I- Y 1 O 


SAIURN IN CONJUNCTION WITH THE 
MOON 


On the of July loth, 1*^27, the veiy 

rare sight w«is scon of tht planol Sdlutn 111 
conjunction uith the Moor, that is, tho two 
woio 111 a line from the Ear'll In the tele- 
scope the Moon was seen to pass just he low 
the ringed planet. 


distances of the 
planets from tlie 
Sun, niatlieina- 
ticians are able to 
calculate exactly 
the positions 
where a planet 
should be at any 
given date. When 
required, these 
calculations can 
be made years 
ahead ; and, in 
fact, every year 
there is published 
a kind of astro- 
n o m i c a 1 Brad- 
shaw called "The 
Nautical Alma- 
nac," containing 
numerous details 
about the future 
position of the 
planets. 



159 


COMETS AND METEORS 



L t / hfftitf 

ENGLAND’S BIGGESF TELESCOPE 

11)0 most iUHltrn toloscopc iii P^nKhind is the WilJidm 
Johnson rotluLtor at Oreeiuvuh Obsci v.itoi v Coiu- 

plototl in 19^^ it a cost of £15 000 it h.is a 3(1 imli minor 
and weiglis aiiogitlicr some seven tons This is the largest 
toloscojie that can bo usefull> oinplojod in this country. 


PLANETS, 

A Difficult Problem 

After the discovery of 
Uranus its position was 
carefully measured, and 
some forty years after it 
was discovered, Bouvard, 
a French mathematician, 
published tables showing 
its movements. When 
the predicted positions 
came to be checked with 
the actual positions, how- 
ever, it was found that 
they did not agree. 

Bouvard supposed that 
the observations on which 
he had made his calcu- 
lations had not been care- 
fully made, and he pre- 
pared new tables based on 
moie recent observations 
of the planet. 

After a few years' time 
observers noticed that 
theie were still differences 
between the predicted 
and the actual positions , 
of the planet. These dis- 
crepancies caused Bou- 
vard to suggest that 
perhaps an unknown 
planet was attracting 
Uranus and upsetting tlie 
calculations. The problem 
was to find the position of 
the unknown planet in the 
sky simply by the errors arising out of the 
position of Uranus. This promised to be 
a task of considerable difficulty and one 
that was likely to take a veiy long time, 
but in 1843 J. C. Adams determined to 
undertake the necessary calculations 
For two years he pursued his task, and 
in October, 1845, took to the Astronomer 
Royal his papers, which contained the 
elements of the orbit and the calcu- 
lated position of the theoretical planet. 
Unfortunately, the Astronomer Royal 
paid little attention to the matter, 
placing the papers in a drawer from 
which they were not brought out until 
it was too late. 


Neptune Discovered 

In tlie meantime a young Fiench 
matliematician, named Leverrier, had 
ilso been u 01 king on the piv)blem, 
quite unawaie of the fact that Adams 
hail already commenced the task. 
Leveiiiei woiked out the position of the 
supposed planet and wrote to Encke, 
the Director of the Berlin Obsei vatory, 
asking him to seaich that part of the 
sky When Encke received this letter 
he instructed one ot his assist.ints to 
commence a search, and on the same 
evening (the 23rd September, 1846) this 
observer found an object of about the 
eighth magnitude that was not shown 
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on the star map. The same object 
was observed on subsequent evenings, 
and as it moved its position each 
night it was evident that it was 
the object of the search and a new 
planet. 

In the meantime the Astronomer 
Royal at Greenwich had received an 
account of Leverrier’s work, and on 
reading it he remembered the papers 
that Adams had left in his care some 
nine months before. Taking them out 
of the drawer in which he had placed 
them, he was at once struck with the 
similarity in the results obtained by 
the two mathematicians. Remember- 
ing that both Adams and Leverrier 
had been working on the problem 
unknown to each other, he realised 
that there was something more than 
a mere coincidence in tlie success of 
the results. He therefore asked Pro- 
fessor Challis, of Cambridge, to search 
for the new planet, and on the 28th 
September, Challis found the same 
object that had already been observed 
at Berlin a week before. 

Neptune’s Distance 

Thus, Neptune was discovered iji 
England and in France by the two 
mathematicians before it was seen in a 
telescope. As everyone knows, Nep- 
tune was the God of the Seas, and the 
name given to this outermost planet 
is certainly appropriate. Exactly as 
Neptime was thought to live in the 
gloom and darkness of the ocean 
depths, so is the planet that bears his 
name plunged in the gloom of space. 
It is over 2,794,000,000 miles distant 
from the Sun — so far away that details 
of its surface are invisible to us, and 
we have no means of telling how long 
it requires to rotate on its axis. Its 
diameter is 31,000 miles — nearly four 
times that of the Earth — and it requires 
nearly 165 years to complete one revolu- 
tion of its orbit. 

Neptune is so far away from the Sun, 
that to anyone living on the planet 
the sun would appear no larger than 


Venus seems to us, although it certainly 
would appear immensely brighter. 
Mercury, Venus, the Earth and Mars 
would be invisible. So far as we know, 
Neptune has only one satellite, although 
there may be others that are invisible to 
us owing to the great distance. It is one 
of the largest satellites in the Solar 
System, its diameter being estimated to 
be 2,260 miles. Pluto is so far away 
that it is difficult to make careful 
observation, but its size and mass are 
believed to be about the same as those 
of the Earth or Mars. 

SHOOTING STARS, MEFEORS AND 
FIREBALIJS 

O FTEN wh<>n we arc out on a 
clear night we .see a streak of 
liglit suddenly dash across the 
sky, to disappear as silently as it came. 
It seems almost as though a miglity star 
has fallen from its place in the heavens, 
but if we are anxious abtnit it we can 
reassure ourselves, for a glance at the 
constellations shows us that each of 
our friends is in its arcustom< <l place 
and none is missing. Few ixople 
other than astronomers can bring 
themselves to believe tluit these shoot- 
ing stars are not stars at all, but such 
is the case, for they have a far more 
humble origin. As a matter of fact, a 
shooting star does not actually " shoot ” 
in the heavens but in tlie Earth's 
atmosphere, so that it is therefore 
comparatively close to us. Instead of 
taking place at a distance that could 
only be measured in billions of miles 
the " star ” is only some 50 or 100 miles 
above our heads. 

Fireballs and Meteors 

To understand what a shooting star 
is we must realise that there are multi- 
tudes of small bodies circling through 
space, cacli in its own orbit, and that at 
some time or another these objects ap- 
proach the Earth. These small bodies 
are travelling more than one hundred 
times as fast as a rifle bullet, and when 
they enter our atmosphere their speed 




THE BARTH AS A PLANET AMONG OTHER PLANETS 
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FLAMING OH I BURSTS FROM THE SUN 
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THE STORy OF A METEOR 
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is so great that they are heated to 
incandescence by the friction of their 
movement through the air. They vary 
in brilliance from being large enough 
to light up the landscape for miles 
around, to being but a faint streak. 
The brightest are knovm as fireballs ; 
the next as meteors ; and the faintest 
ones as shooting stars. It has been 
calculated that over 400,000,000 of 
these bodies are captured by the Earth 
every year. There are on an average 
about a hundred fireballs every year, 
and meteors and shooting stars may 
be seen almost any clear night. 

A Huge Meteorite 

Occasionally a meteor is of sufficiently 
latge size to withstand the terrific heat 
generated by its passage through the 
atmosphere, with the result that it 
does not molt entirely, but some part 
of it reaches the Earth, falling as a 
hard mass that is known as a meteorite 


Despite many ancient traditions re- 
lating to the fall of meteorites from the 
sky, it was not generally believed that 
it was possible for these bodies to 
reach the Earth until 1803, when there 
was undoubted evidence that a meteo- 
rite did fall at Laigle, in France. One 
of the most famous objects of this class 
fell in 1876 at Rowton, in Shropshire, 
and may now be seen in the South 
Kensington Museum, where there is a 
splendid collection of meteorites. Some 
meteorites are so large that they weigh 
several tons, the largest so far known 
being one of three brought from Green- 
land by the famous Arctic explorer, 
Peary. It weighs 36J tons and mea- 
sures II ft. X 7 ft. X 5 ft. 

The majority of meteors and shooting 
stars are dissipated as they travel 
through the atmosphere, and their 
remains fall liglitly to Earth in the 
form of a fine metallic dust. When 
this dust is examined with a micro- 
scope It is seen to 
consist of tiny 
rounded particles, 
from which the 
rough ■corners have 
been worn by fric- 
tion with the atmo- 
sphere. Meteoric 
dust is infinitely 
finer than sand 
grains and differs 
from them consid- 
erably in that, 
whilst sand grains 
are rough and un- 
shapen, meteoric 
dust is rounded like 
shot. 

The appearance 
of a meteor cannot 
be predicted, be- 
cause it is quite 
invisible until it 
enters our atmo- 
sphere. We can say, 
however, that on 
certain nights there 
will be more 



IRON FROM THE SKY luuoh 

Meteors nearly always contain a large amount of iron This is a 
picture of a meteor that fell near Wellington, in Shropshire, on 
April 20th, 1876, and which is almost pure iron. The outer part has 
been fused by heat caused by a swift passage through the Earth’s 
atmosphere. 
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ANOTHER BRITISH METEOR klU’itm HauKs. 

Diis luni])of mixed stone and iron fell near Scarborough in Yoikshire, 
on December 13th, 1795 It is one of the hirgest meteors th.it ever 
fell in England, ami weighs 56 pounds 1 his photogn^ph is one third 
the natural size. 


meteors than at 
ordinary times. 

This is because 
meteors travel 
around the Sun 
in streams, and 
we know that on 
certain nights the 
Earth will cross 
one or other of 
these meteor 
streams. 

The Leonids 

On the night of 
the 13th Novem- 
ber. 1833, there 
occurred wliat was 
probably the finest 
display of meteors 
ever seen by man 
— it is estimated, 
indeed, that on that 
occasion some- 
thing like 240,000 
meteors were seen. 

After this wonder- 
ful display had 
taken place it was remembered that 
Humboldt had observed a similar shower 
in 1799, or thirty-three years before. 

Further inquiries resulted in the 
discovery that there had been showeis 
of shooting stars every thirty-three 
years for at least a thousand years 
preceding. It was suggested, there- 
fore, that these displays were caused 
by the same stream of meteors, and 
because the paths of the meteors of 
1833 all seemed to commence at the 
constellation called Leo, these meteors 
were called the ** Leonids." It was 
confidently predicted that as the Earth 
crossed this meteor stream about every 
thirty-three years, another display could 
be expected in 1866. 

As the shower again duly appeared 
and was an impressive spectacle, 
astronomers had no hesitation in 
predicting a further display in 1899. 
Although hundreds of people in every 
town and city sat up to watch through 


the night, they were disappointed, for, 
remarkable to relate, the meteors did 
not put in an appearance ! It was 
apparent that something had happened 
to prevent their return, and it was sug- 
gested that the orbit of the meteois had 
probably been diver ted by the attraction 
of tlie giant planet Jupiter. 

COMETS, VISITORS FROM SPACE 

F rom what we have read, we realise 
that there are certain definite facts 
known about the planets. In the 
first place, they may be regarded as 
being more or less solid objects : tliey 
move around the Sun in orbits tliat are 
almost circular, never travelling so far 
away as to be lost to our sight ; and 
they are regular in their motions — that 
is to say, we can predict their positions 
with accuracy. We have now to con- 
sider an entirely different class of 
heavenly bodies — comets, which differ 
from planets in almost every respect. 
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A < oim t cuiisistb prin- 
cipally of two parts* — the 
head, or nucleus, and the 
tail. Although the heads 
of different comets do not 
differ very much from 
each other except in their 
size and colour, there are 
considerable differences 
in their tails Sometimes 
these are short, whilst at 
other times they are 
curved and long Often 
there is more than one 
tail, and comets without 
tails aie not unknown 
Almost without excep 
tion, however, the tails 
of comets point away 
from the Sun as though 
there is some kind of 
solar force that repels 
them. 


Vloul N». 

HOME Oh THE WOKLD’S BIOGhST IJ’LESCOPE 

Ihe uloa and pi ins for the groiltst tHostopw ever undo wire 
put foiward by the fimoiis American astronomer, the lato 
Dr George II lie and towanls its tost 4 ^ 500,000 was grinttxl 
by the Rot kt feller Foumlation. Ihis pliotograph shows the 
oxteritir of the Hilc Observatory it Mount Palomar 


Comets and their Tails 

The name “ comet comes from the 
Latin coma, “ a haii/' and these objects 
are so called because they often cany 
a haii-like tail Strange to say, we 
do not know what comets really are, 
nor what is their origin. For one 
thing, there have not been many 
bright comets that could be examined 
with modem instruments, the major- 
ity of those visible in recent tunes 
being comparatively small. It seems 
probable, however, that comets are 
largely composed of gaseous matter, or 
at the most consist of swarms of meteors, 
held together by their mutual attractive 
powers. 


The Ellipse and the 
Parabola 

Another point of dif- 
ference between comets 
and planets^ is their 
movement through space 
In most cases this move- 
ment IS so irregular that 
it IS impossible for us to 
tell when a bright comet 
will be seen in the 
heavens To undei stand this we must 
explain that there are two kinds of 
comets — the solar comets and tJie 
interstellar comets 1 he foimer follow 
legular paths and belong to the Solar 
System, but the latter travel far out 
m the depths of space among the stars 
— ^as their name implies. 

Those of you who have studied 
geometry know the difference between 
an ellipse and a parabola. The solar 
comets travel in elliptical (or closed) 
orbits in one of the foci of which tlie 
Sun is situated The interstellar comets 
travel in parabolic (or open) orbits that 
are quite different from the type of orbit 
pursued by the solar comets. A comet 




COMETS ARE MERELY GAS 
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THE PAra OF A COMET 

A cuniet does not circle the Sun as do the pUnets, but 
travels in a different kind of orbit. Its journey may 
c«irry it far into the depths of space an<l take many 
>earh to complete Halley’s comet requires 75 years 
to complete one revolution of its orbit. 


that travels in an elliptical orbit returns 
at regular periods, but as a parabola is 
an open curve with its two branches 
stretching away from each other and^ 
always getting further apart, a comet 
that travels in this type of orbit visits 
the Solar S5rstem only once. Unfortu- 
nately, the largest and brightest comets 
of history seem to have belonged to the 
interstellar comets which have come 
unexpectedly and are not subject to 
periodical returns. 

Comets as Portents 

It would seem that in past ages 
comets excited even more fear tlian 
total eclipses. Perhaps this was ‘due 
to the fact that, although the ancients 
were able to predict eclipses, they were 
quite unable to give any idea as to 
when a comet would appear. It was 
thought that comets were signs sent 
by the gods as a warning of some 
coming disaster. Others associated 
comets with any extraordinary happen- 
ing that might chance to occur at a 


convenient time. For instance, 
the Romans thought that a 
great comet that appeared in 
43 B.c. was a chariot sent by 
the gods to transport the soul 
of J^ius Caesar, who had been 
assassinated shortly before. 

William of Malmesbury, 
writing about the death in 
1060 of Henry, King of France, 
said : “ Soon after, a comet — 
denoting as they say, a change 
of kingdoms— appeared trailing 
its extended and fiery train 
along the sky. Wherefore a 
certain monk of our monas- 
tery, bowing down with terror 
at the sight of the brUliant 
star, exclaimed : ' Thou art 
come. ... I have seen thee 
long since, but now I behold 
thee much more terrible, 
threatening to hurl destruction 
on this country.' ” Later, the 
immortal Shakespeare voiced 
the general opinion when he 
wrote tliose celebrated lines in “ Julius 
Caesar " : 

“ Wlien beggars die, there are no comets 
seen ; 

The heavens themselves blaze forth 
the death of princes.” 

It is rather fortunate for Astronomy 
that the ancients were so interested in 
comets, for their records — and particu- 
larly those of the Chinese — have been 
of the greatest assistance to us in 
tracing out the past appearances and 
history of certain comets. 

Halley’a Comet 

A whole book could be written 
about the famous comets of history. As 
our space is limited, we cqn only briefly 
mention one that is of great interest. 
This is the comet named after the 
celebrated English astronomer, Halley, 
a great friend of Sir Isaac Newton, 
who in his famous ” Principia ” made 
the suggestion that comets revolve 
around the Sun as the planets do. 
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Halley determined to investigate the 
orbits of certain bright comets, and he 
mapped out the orbits of 24, which had 
appeared between 1337 and 1698. He 
noticed that there were three that 
followed orbits so remarkably similar 
that, it seemed, they could scarcely be 
three different comets but rather three 
different appearances of the same comet 
at intervals of seventy-five years. Going 
further back, Halley found that a 
bright comet had been seen on three 
previous dates separated by similar 
intervals to those that separated the 
three later appearances. This made 
six appearances in all, each separated 
by a period of seventy-five years. 

Halley predicted that the comet 
would return again in the year 1757. 
He did not live to see the fulfilment 
of his prediction, for he died in 
1742, eightyears after his predic- 


present century, it was known that 
the Earth would pass through the 
tail of the comet. Some primitive 
Asiatics, fearing the worst, are said on 
that occasion to have prepared barrels 
of water into which they could 
leap for safety when the dread time 
came. Actually, in passing through 
the tail of the comet the Earth went 
through a vacuum more complete 
than any man can produce, and there 
was no need for such panic-stricken 
preparations. 

\^en Halley’s Comet appeared on 
this occasion, it was calculated that it 
reflected as much of the light of the 
Sun as would a single body with a 
diameter of 25 miles, and that its 
transparent surface — ^as far as could 
be seen — ^was about 300,000 times the 
size of such a body. 


tion had been made. His work 
was not forgotten, however, and 
as the year 1757 drew near, 
preparations were made by 
several astronomers to search 
for the comet. But all the pro- 
fessional observers were out- 
done, for the comet was 
discovered on Christmas night, 
1758, by an amateur astion- 
omer, named Palitzsch, with 
only a small telescope. 

The fulfilment of the pre- 
diction definitely established 
the fact that some comets do 
return at regular intervals, and 
we shall always remember that 
we owe this discovery to 
Edmund Halley. 

The Tail of the Comet 

Although it is a long time 
since people regarded comets 
as warnings of fateful things to 
come, the more superstitious 



peoples of the world still show 


alarm when one of these fiery a comet with many tails 


phenomena aj^ars in the sky. 

On the last appearance of 
Halley's Comet, early in the 


This was the third comet of the year 1908 and is 
therefore known as 1908c. The comet was remark- 
able lor the many different changes that occurred in 
its appearance. 



NEWNES’ PICTORIAL KNOWLEDGE 


168 

Modem astronomers have noticed 
that comets seem to deteriorate. Each 
time they circle the Sun, there is a 
wasting away. In 1846 astronomers 
actually saw the destruction of Biela’s 
Comet. The two parts into which it 
broke were seen, si.x years later, to be 
a million and a half miles apart, and 
that occasion wa.s the last appearance 

of mmpf 


In 1873, when Biela's comet should 
again have been seen, all that was 
observed was a particularly fine display 
of meteors. 

Of recent years, 1939 was one of 
exceptional comet activity. The return 
of five periodic comets was observed, 
and five new comets were discovered, 
one of which was bright enough to have 
k»»ati coon with the naked eye. 



THE GIAN'I EYE OF MOUNF PAI.OMAH 

Jere we liave a view of tlic massive tiiljiilar su|i|iurt'> foinniig (lie t'lfclrKuIly coiitrolUsI fraine 
o hold the zoo-iii. tele.scope at file Hale Observatory, Mount Faloiiiar, ('atifornia. At the 
lase of the structure is the mounting for the great concave iniiror. By way of contrast an 
bservatory worker can tie seen in the space lielow the giant framework, standing lieside a 

standard 4-inch telescope. 


THE iTARS IN THE SKIES 



kUtvm llauks. 

PART OF THE MILKY WAY IN THE CONSTELLATION OF OPHIUCHUS 

Ihc photograph clearly shows some of the remarkable "dark lanes/' believed to be due to 
heavy gaseous clouds that blot out tno stars behind. 


T he objects that we have con- 
sidered — planets, comets, and 
meteors — aU belong to the Solar 
System, revolve around the Sun, 
and arc governed by his gravita- 
tional powers. We are now to learn 
something of the stars themselves, 
which are vastly different from the 
planets. 

In the first place, there is the differ- 
ence in their appearance to which 
referred when dealing with the dis- 
covery of Uranus. Even with the 
naked eye one can tell the difference 
between a planet and a star, for 
whereas a planet seldom twinkles, 
but shines with a steady light, a star 
twinkles almost unceasingly. 

Then again if we look through the 
telescope a planet presenio a de^te 
disc, whereas a star is but a shining 
point of light no matter liow powerful 
the telescope may be. But the gieatest 
difference that we can observe is tlie 
fact that the stars ii(‘ver cliange tlieii 
positions relative to one another, whilst 
night by niglit a planet move^ its 


position among the stars. The name 
planet means “ a wanderer," and it was 
given to these objects by the ancients. 
They had noticed that these objects 
moved about the sky. 

As we have already seen, the planets 
are other worlds circling round the Sun 
in company with the Earth. We have 
now to learn that the Sun is a stai, 
and the stars themselves are suns. 
Whether or not these other suns 
have planets circling around them — as 
our star has — w’e do not know, because 
they are so far away that even our 
most powerful telescopes could not 
show them. 

Distances of the Stan 

The distances of the stars are indeed 
enormous — ^Alpha Centauri, the nearest 
star, is over 25 billions of miles away 
from us. This is a number that we 
cannot be expected to understand, but 
let us tiy to gain some idea of what it 
means. If we wen* to commence 
coxmtiiig, w^e should have to spend 
something like 300,000 years without 
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AN ISLAND UNlVBilSB 

This spiral nebula is to be seen in the constellation 
of Canes Venahct, the " Hunting Dogs." The nebula, 
which lies in the remotest depths of space, may be 
a universe in process of being formed When you look 
at it your eyes are receiving Tight that left it thousands 
of years ago 


stopping day or night before we 
reached 24 billions ! 

M.Tny of you no doubt have heard of 
the red corpuscles — tiny discs in our 
blood. They are so minute that if it were 
possible to pile one on top of another, as 
coins are sometimes seen piled in a bank, 
it would take about 15,000 corpuscles 
to form a pile one inch in height. 
If we allow one corpuscle to stand for 
eacli mile in the distance that separates 
us from Alpha Centauri, we should re- 
quire a pile no less than 26,000 miles in 
height to represent the total distance ! 
Sirius, the brightest star in the sky, is 
over twice the distance of Alpha 
Centauri. 

These illustrations refer only to the 
distance of the nearest star, and would 
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not serve to represent the 
distance of the majority of 
stars, in comparison with which 
Alpha Centauri and Sirius are 
comparatively close to us. 

Meaning of ** Light-year ” 
Astronomers have found that 
it is useless to endeavour to 
express a star’s distance in 
miles, and so they use another 
standard. We know that light 
takes time to travel through 
space, exactly as sound takes 
time to travel through air. If 
we watch a gun fired say a mile 
away, we first see a puff of 
smoke and then hear the report 
of the explosion, the interval 
between depending on our dis- 
tance from the gun. Sound 
travels about 1,100 ft. a second, 
but light is infinitely more swift, 
travelling some 186,000 miles a 
second. At this rate it takes but 
a second and a quarter to reach 
us from the Moon, and about 
eight minutes ftpm the Sun. 
To cross the intervening gulf 
of space from Alpha Centauri, 
however, it requires four years 
and four months, during 
which time it is travelling at 
186,000 miles each second 1 Thus, 
if Alpha Centauri were to be ex- 
tinguished at the present moment it 
would continue to be visible to us 
as a star for four years and four 
months. 

Astronomers use the rate that light 
takes to travel to express the distance 
of the stars. Alpha Centauri is said 
to be 4| light years : Sirius is 8| light 
years ; and Procyon io| light years dis- 
tant. Vega, the bright blue star in the 
constellation of Lyra, is some 2i light 
years distant ; and Polaris, the Pole 
Star, is 44 light years away from us. 
If you are interested in making calcu- 
lations you can easily work out the 
distance in miles of any of these stars, 
by multiplying the number of seconds 
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in the light years, and again multi- 
plying your result by 186,000. 

We must mention that it is not 
necessarily the brightest stars that are 
nearest to us. Everyone knows that 
the stars are not all of the same bright- 
ness — ^indeed, it has been said that no 
two stars shine with exactly the same 
amount of light. Although the bright 
stars may seem to be nearer to us than 
the faint ones, it is more than likely that 
they are larger or more luminous suns at 
a great distance, while the faint stars 
may be smaller or less brilliant suns near 
at hand. 

The stars are divided into constel- 
lations or groups, and it is beheved that 
this was done ages ago by the Chaldean 
shepherds. They fancied the stars 
formed figures in the sky, just as we 
sometimes imagine we can 
pictures m the fire. The 
Chaldeans gave these star 
figures names, and these same 
names have persisted to this 
day. The Chaldean shepherds 
also made up imaginary talc^ 
and legends about the deeds 
performed by their heroes in the 
skies, and although most of 
these stories have been lost a 
few of them have been handed 
down to us to-day. 

Since the days of the Chal- 
deans much knowledge has been 
gained of the heavenly bodies 
by means of the telescope and 
the spectroscope. Yet the won- 
der remains that without these 
comparatively modem aids to 
the astronomer these vrise men 
of ancient Babylon were able 
to learn so mu^ and to pass 
on their knowledge to other 

Some of the brighter stars 
themselves are now knovm by 
special names, but the majority 
are known by prefixing a Greek 
letter to the name of the 
constellation in which they are 
situated. 


STARS 

STAR MAGNITUDES 

W E have said that stars are 
not all of the same brightness. 
They are classed by m.gni- 
tudes, which, however, do not take into 
account the actual size of the stars, 
but only deal with their brilliance as it 
appears to us. We must remember that 
although the bright stars seem to be 
nearer than the fainter stars, it by no 
means follows that this is actually the 
case. The astronomer takes aU these 
facts into account when engaged on 
the long task of classifying the stars ac- 
cordmg to their different magnitudes. 

It has been found that the number 
of the stars in each magnitude increases 
m a certain proportion down the scale. 
Roughly speaking, each magnitude has 



THE GREAT NEBULA IN ORION 

One of the grandest objects in the heavens The astro- 
nomers* telescopes re\eal hundreds of thousands of 
these wondeHul nebulae of all sizes and shapes 


MILLtONS OF fTARS REVEALED 



Part oi thf Milky Way in the constellation of t'ygniis, the Swan. 'Fliis is one of a series of 
remarkable photographs reA-ealing the Milky Way to be composed literally of clouds of stars, 

each one of whi^-h is a sun. 
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A ROOM WITH A VIEW 



This phutogiaph gives aiiothtr aspect of the Observatory at Mount Talomar Om of tlu 
workers stands on thi mounting for the great 20o*inch telescope during its last slagt^ nt torn 
pletion in 194S The revolving dome through the aperture of which the man is Uxiking, runs 
on rails built on the massive concrete walls well over 60 feel high It is calculated that it will 
lake many \ears to chart all the stars which the gi.cnt ttU scope has brought into vision 
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about three times as many more stars 
as the preceding one. Thus, there are 
II stars of the first magnitude, 39 of 
the second, 133 of the third, 446 of the 
fourth, and so on. Stars of the first 
magnitude give about 100 times as 
much light as those of the sixth, and 
about a million times as much as those 
of the sixteenth. 

There are a few stars that are brighter 
than the average stars of tlie first 
magnitude, and these are specially 
classified. If we take Aldebaran (in 
the constellation of Taurus, the Bull) 
as a t3^ical first magnitude star, Sirius 
(in Cams major, the Large Dog) is about 
nine times as bright and is said to be 
one and a half times above first magni- 
tude. Sirius is the brightest star in the 
Northern hemisphere. 

The Number of the Stars 

People with fairly good sight can 
see stars of down to about the fourth 
magnitude, whilst 
those with keen 
sight can see stars 
dowrn to the sixth 
magnitude. If we 
look up at the sky 
on a clear night 
we may think we 
can see tens of 
thousands of stars. 

As a matter of fact 
a person of aver- 
age sight can see 
o^y about 500 
stars with the 
naked eye. Those 
with keen sight 
can see about 
4,500 stars with- 
out a telescope, 
whilst quite a 
small telescope 
will show stars 
down to the 
ninth magnitude, 
of which there 
are about 140,000 
visible. The 40-in. 


telescope of the Yerkes Observatory 
will probably show 100,000,000 stars, 
whilst the lOO-in. reflector of Mount 
Wilson can photograph stars of about 
the twenty-first magnitude, of which it 
is estimated there are at least a billion I 
Star catalogues have been made from 
time to time, and include the position 
of the stars measured as accurately 
as possible in the circumstances apper- 
taining at the time the catalogue was 
made. The first star catalogue, made 
by Hipparchus, the Greek astronomer, 
contained the places of 1,080 stars, but 
unfortunately it is lost. The oldest 
star catalogue we possess, made about 
137 A.D., IS contained in Ptolemy’s 
Almagest, and gives the position of 
1,025 stars. In 1580, Tycho Brahe 
compiled a catalogue of 1,005 stars, 
which catalogue was the last to be 
completed before the invention of the 
telescope. In 1862, Argelander, at 
Bonn, in Germany, completed a more 
lodem catalogue 
Jsing a 2i-iiKh 
telescope, he 
catalogued over 
324,1)00 stars. 

The introduc- 
tion of the photo- 
graphic dry plate 
was of great 
importance to 
Astronomy, for 
photography en- 
ables accurate 
records to be 
made of star 
positions. In 1887 
a great photo- 
graphic catalogue 
was planned, tlie 
work being shared 
by eighteen obser- 
vatories — Algiers, 
Bordeaux, Cape 
* Good Hope, 
-atania, Cordoba, 
Greenwich, Hel- 
sinki , Mel- 
bourne, Monte 



A RING NEBULA 

This curious object is the annular or ring 
nebula in the constellation of Lyra, the 
Harp. 



A STAR THAT SPLIT 





Oreat interest was causea among astionotners wnen in 1925 a now star called ivova t'lctoris, was 
seen to flare up and (apparent h ) to split into two This was the hrst rccoided instance of a star 
becoming double before our eyes as it were although there are many double stars to be seen 
in the heavens Although this tremendous upheaval occurred some 500 years ago, it is only 
now that we are able to see it It has taken all those centuries for light to bridge the tremendous 

gulf that separates our little planet from this giant cataclysm 
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Video, Oxfuid, Pans, Peith (Western 
Australia), Potsdam, Rome, San Fer- 
nando, Sydney, Tacubaya, and Ton- 
louse — each observatory undertaking 
to photograph a certain part of the 
heavens. The whole catalogue will 
necessitate the exposure of 100,000 
plates. The work has already taken 
many ycais, but steady progress has 
been maintained. It is estimated that 
when the catalogue is finished the 
position of nearly 4,000,000 stars will 
be recorded. Not only will this cata- 
logue be of the greatest value to 
generations of astronomers who follow, 
but it will be a marvellous achieve- 
ment— a triumph of accuracy, perse- 
verance, and patience. 

The Stars are Moving 

Early star catalogues have been 
of great assistance to astronomers 
in helping them to find out what 


cininges .11 taking place m the position 
of the stars — for the stars are not fixed 
in space, as they are generally sup- 
posed to be. Their movement in 
space (called the “ proper motion ”) 
is quite distinct and separate from 
their movement across the sky each 
night, whicli, of course, is simply due 
to the Earth's rotation on its axis. 
Over 200 years ago Halley discovered 
that the two bright stars Sirius and 
Arcturus had changed their places 
since the days of Ptolemy. Sirius 
had moved southwards by about half 
a degree and Arcturus by a full 
degree. 

Some of the stars have enormous 
proper motions — that is to say, they 
are moving at incredible speeds— but, 
owing to their enormous distances from 
us, their movements in the sky can 
only be detected over a compara- 
tively long period of time. One of 
the swiftest moving stars 
is that known as Groom- 
bridge 1830. This star is 
of the sixth magnitude and 
is moving at a speed of 
about 528 miles a second. 
Another star with a high 
proper motion is an eighth 
magnitude star in the con- 
stellation of Pictor. As 
the star is at about the 
same distance from us as 
Sirius, it is therefore eithei 
much smaller or less bril- 
liant than Sirius, for it is 
not visible to the naked 
eye. Its proper motion is 
such that in about 200 
years its position will have 
altered by nearly as much 
as the diameter of the full 
Moon. 

It is interesting to know 
that our star, the Sun, 
also has a proper motion. 
Accompanied by the planets 
and their satellites he 
moves at a speed of about 
13 miles a second. 



THE "BRIDAL VEIL" NEBULA 

TUe beautiful " Bridal Veil ” nebula in the Loiistellatioii of 
Cygniis, the Swan 


THE STARS 
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A STAR CLUSrER 

I lus btniKMuloub cluster oi stars is 111 the c oust* Ilation of 
ihuules tJur photograph, hIulIi was taken with the 
Oo incli iel»sioj»e at Mount Wilson, was exinisoii foi no 
less than eleven hours. 


The Nebulae 

Scattered about t li e 
heavens arc a class of 
objects that in the tele- 
scope look like misty 
patches of light. These 
are the nehulcB, or “ little 
clouds," some of which 
were seen by the ancient 
astronomers. Some were 
studied by Galileo, who 
came to the conclusion that 
they were clusters of stars 
so far away that the indi- 
vidual stars of the cluster 
could not be distinguished 
(or " resolved," as it is 
called) by the telescopes of 
that time. 

The great astronomer 
Herschel was the first to 
suppose that the nebulae 
^\ele not all of a starry 
nature, and that some 
were gigantic clouds of 
glowing gas. This sugges- 
tion led to mucli discus- 
sion and argument, and 
in the attempt to settle 
the matter mucli attention 
was paid to these objects, obscuvei 
aftei obseiver endeavouring to sliow 
that they weie star clusteis as Galileo 
had said. Nor weic the efforts con- 
fined to observers, for eveiy telescope 
maker tried to produce instruments of 
sutficient power and optical qualities 
that would resolve all the nebulae into 
star clusters. It was left to Sir William 
Huggins to prove (in 1864), with a 
wonderful instrument called the spec- 
troscope, that all the nebulae could not 
be clusters of stars, and that some at 
any rate were composed of glowing gas 
as Herschel had said. 

The nebulae have been called " the 
workshops of the Creator," for here, it 
is believed, new stars and new star 
systems are being formed. 

As we have mentioned, a few of the 
brightest nebulae are visible to the 
naked eye. Many more can be seen 


with .1 snicdl telescope, but by far the 
greatei number can be studied only by 
photography. The first photographs of 
I'^bulae were taken by Homy Diaper, 
ot New Yoik, in 1880. Since that 
tunc thousands of phologiaphs have 
been taken and an immense number of 
these objects have been revealed. It 
has been estimated that with only 
an liour's exposure about 300,000 
nebulae could be photographed with the 
bo-inch reflector of Mount Wilson. 
There w^ould be a much greater num- 
ber within the range of the 100-inch 
telescope, and tlie number revealed by 
giving longer exposures is enormous. 
Although many of the nebulae are of a 
spiral form, there are many others of 
diverse shapes. They are all most 
beautiful objects. 

It is now well establislied tliat there 
are also many dark nebulae, which 
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do not stiine. These non-luminous 
clouds of gas are only detected because 
they obscure the stars that lie behind 
them. Some of the best known of 
these dark nebulae are found in the 
constellation of the Southern Cross. 
Because tlic absence of the stars that 
they obscure can be noticed by the 
naked eye, sailors have named the black 
parts the “ coal-sack." 

The Milky Way 

On a clear night we can see a faint 
band of misty light stretching over- 
head. It is of irregular width and 
outline and is called the Milky Way. 
Aristotle supposed it to be due to the 
atmospheric vapour, and Anaxagoras 
thought it was the shadow of the Earth 
in the sky. When Galileo observed 
it with his telescope he saw that it 
was of a different order altogether, 
and that it was composed of myriads 
of faint stars so far away from us 
as to be indistinguishable separately to 
the naked eye. Mucli of our present 
knowledge of the Milky Way is due to 
the late Professor E. E. Barnard, who 
first successhdly photographed it at the 
Lick Observatory in 1889. He used a 
special lens that “ covered " a large 
area of the sky, and that had a great 
" light grasp ” enabling the images of 
even very faint stars to be recorded. 
Professor Barnard took hundreds of 
photographs, exposing his plates for 
over seven hours. These photographs 
showed the Milky Way in its true 
nature. It was found to consist literally 
of clouds of stars, which in some places 
are so numerous that it is impossible to 
distinguish them separately even in the 
photographs. 

Sir William Herschel suggested that 
the stars in space are grouped in the 
form of a flattened disc, something 
like a thin watch. Within the Milky 
Way are many star clouds, but how 
many of the individual stars belong 
to these clouds we do not yet know. 
One of these star clouds is of particular 
interest to us, for our own star, the 


Sun, is almost in the middle of it. 
This accounts for the fact that the 
number of the stars increases towards 
the Milky Way, where, as it were, we 
are looking through the full length of 
the disc where the stars are greater in 
number. 

The Smallness of the Earth 

Astronomy has taught us many 
things, not the least important of which 
is to realise our comparative insignifi- 
cance. Some people are accustomed to 
think of their individual importance ; 
others think of the im^iortance of their 
city, or the importance of their coun- 
try in the world’s affairs. At one time 
the world’s cleverest men thought the 
Earth was the centre of the Universe. 

Astronomy has changed all this, how- 
ever, and we have come to understand 
that the Earth is but one of nine 
planets circling round a comparatively 
huge Sun ; that this Sun is but a Star 
— one of hundreds of millions of other 
stars, many larger and brighter than 
it is — embedded in a huge star cloud, 
which itself is only one of many such 
clouds that are included in the Milky 
Way. We know that our Sun is no 
more favourably placed than any one 
of 10,000 other suns in the siinie star 
cloud, and that we do not occupy any 
particularly favourable position in the 
Universe. 

Realising all these material facts, 
we cannot help our thoughts being led 
in another direction. We realise there 
can be only one explanation of all these 
wonders — ‘‘ the heavens declare the 
glory of God ; and the firmament 
sheweth His handiwork.” 

With the Psalmist we are tempted 
to ask — 

"When I consider Thy heavens, the 
work of Thy fingers, 

" The Moon and the Stars which Thou 
hast ordained ; 

" What is man that Thou are mindful of 
him ? 

" And the son of man, that Thou 
visitest him ? " 
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HOW OUR ALPHABET BEGAN 

As man progressed from his pnmitive state he had the desire to wnte down his thoughts and 
ideas ills iirst efiorts to express himself in wilting were by crude drawings and from these an 
alphabt't gradually grew. This varied in difierunt countries and with the various languages 

which slowly developed. 


THE MAGIC ART OF WRITING 


LAG — MOON — DAISY - SEA : 
These are just words but you have 
only to lead them once to get a 
vivid and clear meaning in your mind. 
Now the words are each composed of 
a few letters and the letters are merely 
marks made by printer's ink on paper. 
Yet they give you in a flash a whole 
picture : you can almost see the thing 
they stand for. That, in a nutshell, is 
the magic of writing or, in this case, 
of printing, which is, after all, just an 
artificial or mechanical way of writing. 

The Second of the R*s 
We are going to consider how this 
magic works and what it can be made 
to do. The important thing is that 
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any one of you can learn its secrets and 
use your knowledge to make your life a 
success. 1 his does not mean that you 
will all wish to become WTiteis or 
authors, but in the modern world you 
can't do any sort of business without 
some writing. 

Even the smallest amount of writing 
can be done well or badly. The purpose 
of this book is to help young people to 
do things well because, to recall the 
old saying, if a thing is worth doing, it 
is worth doing well. This chapter will 
explain what writing is and show you 
why it is worth doing well. We will 
consider the magic art in two ways. 
Firstly, we must think of how to write, 
then of what to write. 
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VVlien oui (iianclLithcis and Giand- 
niothers were at school they used to 
say that they began by learning the 
three K's ; this was a sort of old- 
fashioned joke, for the three R’s were 
meant to stand for Reading, Writing 
and Arithmetic, and they certainly all 
begin with the R sound, but our 
Grandparents hadn't learned much 
about writing if they thought it was 
spelt with an R. And they seem to 
have lost sight of the A in Arithmetic 1 
But that famous phrase — the Three 
R's — is a useful reminder that education 
starts with learning to read, to write 
and to work with hgures. You start 
bv getting to know' the shapes of the 
letters— by leading them ; then you 
learn to make these shapes yourself- - 
that is writing. It is the second of the 
Three R’s which is our concern here, 
and is probably the greatest of the 
three. 

What is Writing 7 

Most young boys and girls can draw 
before they can wTit(‘. Now the human 
race, when it was young and just 
beginning to become civilised, could 
draw befuie it could wiitc. Men found 
that they wanted to say things to olhci' 
men wdio were not present at the time, 
or that they wanted to have what 
tliey thought behind them for others 
to think about. So they made simple 
drawings on the w'alls of th(dr caves. 
These were rough and rather like your 
younger brother's drawings of animals 
and flowers. But they told a simple 
story carved there with flint on the 
rock. They w'cre the beginnings of 
writing. 

Men soon saw that if they had much 
to say they would have to improve 
these messages to make them express 
more ideas and at the same time to 
make them quicker and easier to 
record. So gradually they agreed that 
certain marks or signs would represent 
certain spoken sounds. From this 
came letters, and once an alphabet was 
lunned, men could combine the letters 


in endless gioups, or woids, and could 
then convey all manner of thought on 
every kind of subject. They had 
evolved the written language. 

Different Alphabets and Characters 

Of course, mankind, scattered over 
all the world, in different countries, in 
different climates, and with different 
voices, naturally did not all work out 
an alphabet in the same way. But all 
the alphabets were worked out through 
the ages for the same purpose : to 
enable men to put their thoughts down 
in a lasting form, to write so that others 
might read. Here are some specimens 
of the Ictteis and characters used in 
other lands. 

m Wl it iC 1T W. 

CHINJ Sli 

lllNDUSl ANI 

PoBOpHJIH OHH MaJlO H MaJIO BHAUJIK Oil. 

RUSSIAN 

geber fd^uf @ott jinb juin mad)t, nid)t« ift. 

GERMAN 

Each charactci is part of an alpliabet, 
or in (Chinese may lepieseiit a woid. 
And they all have to be written. 

Other Ways of Making a Record 

It IS just as well to rcmembei that 
writing is not the only way m which 
men and women can make a permanent 
record of their thoughts. We should 
remember, too, that although for cen- 
turies writing has been th(' only way, 
there is no pause in the story of Man’s 
Progn‘ss. Nothing can be regarded as 
established for ever. To-day tluTe is a 
National Film Library, in which master 
reels of great films that are considered 
worthy of being kept for future genera- 
tions to see are carefully stored and 
indexed. 

And again, the British Broadcasting 
Cor['oration has a vast record library in 
which the speeches of great persons are 
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stored and the recorded sound pictures 
of great events. 

The Purpose of Writing 

As we have already seen, the purpose 
of writing is to put thought in perma- 
iK iit and accessible (that is, easy to 
get at) form. That can be described as 
the basic principle of writing. But 
there are many different aspects of this 
desire of men to put their thoughts on 
l>aper. ranging from the rough pencil 
note which you make to remind your- 
self of something perhaps only a few 
hours later, to the very carefully 
polished words and phrases set down 
by an author or scholar after years of 
study, to be read by future genera- 
tions as great literature. Let us 
consider a few of these purposes of 
writing. 

Firstly, there are personal or private 
hdteis to be written. Most boys and 
girls, when they have with a great 
struggle at school learned to write a 
few simple words, probably begin by 
pioudly sending a little note to Mother, 
Rather, Grannie or Grandpa. They 
have begun something that will con- 
tinue throughout their lives. There 
will always 1 )e times when a friend or 
R'lation has to be told your news and 
a l(*tter has to be wiitten. There an 
still things that can be moie (Msily 
said, even to a veiy close fiieiid, in a 
letter than by telephone or even in 
conversation. 

Letters and Diaries 

Then there are business letters. Can 
you imagine the world of to-day, even 
with its telephones, if there were no 
business letters ? You must learn to 
write, if only for these .'wo reasons— 
private and business letters. It would 
1)1' difficult to go through life without 
having at some time, and probably 
frecpiently, to compose either or 
botli. 

But you may w'ant to wTite for other 
reasons. Do you keep a diary ? Here 
you will make day-to-day entries of 
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Copyright. 

AN EARLY HORNBOOK 


One of the railiest forms of school pnmers was 
the Horn Book Ihis consisted uf a piece of 
paper or vellum, on which the alphabet w.is 
punted, <o\ered l;\ a sheet of transparent hoi n, 
and rnoiinte.1 on wood 

interesting things that happen, perhaps 
not very important things to-day, but 
Ihings which in a year or two will recall 
plt'asant occasions or events which 
may have led to greater and more 
important mik'stones in your career. 

We cannot mention diaries without 
thinking of what is undoubtedly the 
most famous diary w'ritten in English. 
This was just such a diary as you 
might keep, but it w’as written faith- 
fully and fully each day and no trivial 
event or observation was left out. It 
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was written by Samuel Pepys three 
centuries ago and it has become a great 
])iece of literature which the historians 
have studied to learn about England 
as it was in the days of Pepys. People 
who love good writing study this diary 
and enjoy the skill with which Pepys 
used his language to record his simplest 
thought. You may, however, get joy 
fiom keeping a diary without trying to 
become another Samuel Pepys and it is 
one very good way to practise the art 
of writing. 

So far we have thought of writing 
as an art at the service of everybody. 
There aie, however, people whose 
business it is to write. They are the 
journalists and the authors whose pro- 
fession it is to chronicle or record events, 
to set down their own and other people’s 
thoughts or to convey important mes- 
sages from Governments to the people 
and sornc'times from the people to the 
Governments. Writing for them is a 
business but it nec'd never cease to be 
also an art. The most humble journa- 
list on a little village paper who has 
to report a meeting in the Church Hall, 
can still, if he is a good writer, produce 
hne English prose. 

Speaking broadly, journalists ait* 
those wTit(*rs who hll the pages of our 
daily newspapers, our weekly reviews 
and periodicals, our magazines and 
quarteilies. They are in turn broadly 
divided into news journalists and 
periodical journalists, and you will 
naturally see that the first group have 
to write more quickly, have less time 
to consider how they write, and must 
arrange their thoughts before the events 
they arc describing have ceased to be 
" fresh " news. 

Journalists and Authors 

To become this sort of writer 
requires special training and long and 
perhaps tedious practice until you can 
be quick and accurate and always 
interesting to read. The periodical 
journalists, on the other hand, have 
more time ; we say their writing is 


more " leisurely." They have time to 
think and consider the effects and 
results of events ; they are less con- 
cerned with telling their readers about 
the events themselves. 

These journalists arc more akin to the 
next group of writers — writers of books, 
or more simply, authors. Authors, in 
the fullest sense of the word, strive to 
produce literature rather than what 
the journalists call copy — that is the 
journalistic word for the stories and 
articles they write. 

Other Fields for the Writer 

It is well said " of the making of 
books, there is no end." There can be 
scarcely a home which does not have 
some books in it somewhere. Books 
have been written about eveiy thing 
under the sun. So by far the greatest 
field for the writer is the authorship of 
books. But you may imme'diately 
think of the man who stands out head 
and shoulders above all the others as 
the greatest writer in the English 
language, William Shakespeare. He 
was a playwright ; although now his 
plays are published in bdok form he 
wrote lines for actors to speak on tlie 
stage. This is dramatic writing and 
of the making of plays too it is difficult 
to see the end. Men who have observed 
how their fellow men live, how they 
speak, what sort of characters they 
have, how now they laugh, how they 
weep, have put their observations in 
writing in the form of dialogue. They 
do not merely tell a story - they make 
characters, by talking to one another, 
tell the story. 

The most modern type of playwright 
does not have to consider that his 
audience is watching his characters. 
He is the radio dramatist, who writes 
his plays for performance on the wire- 
less. The speech of his characters, with 
perhaps just a few sound effects, are 
all he has with which to hold the 
scattered audience who may be listening 
all o'/er the world. The writer’s play 
is usually called a " script." 
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The other modern writers, play- 
wrights too, write the material which is 
made into films Tluy may soon be 
writing in a similar way for television 
They have got back from the period 
of thf wiieless play which cannot be 
seen to the theatie play which the 
audience watches l^ut they have a 
scope which the theatie dramatist 
never had Shakespeare, on the small 
Elizabethan stage, which did not even 
have the scenery and all the lighting 
of the theatre as we know it, had to 
convey to his audience the places in 
all corners of the world and in all 
times of history, where his characters 
lived You will see that the magic art 
of his wilting w^Ts the impoitant thing 
The film wntcr, whose play is called 
a scenaiio, is not limited in this way 
He has menly to say to the producer 
makes the iilm, I wish my 
characteis to ajipcar next in the 
Sahara De sc 1 1, on a glacier on the Alps, 
or on bo\rd a four masted gram ship 
on its way from Australia/* and the him 
producer ran do it Th*- cinema 
audience will see the people there But 
do not think his art is e^asy The 


scenario writer has much to learn about 
the great and complicated machinery 
of film making To be this sort of 
wiiter you will have to study not only 
writing but the whole* fascr ating 
industry of the cinema 

What We Write On 

It is almost impossible to thin* of a 
world without paper This book you 
aie reading, your rnorninc: tkw and 
the 1( tters you write are all (iii paper , 
but just as modem writing is the 
result of long years of development 
from the eaily cave drawings, so paper 
IS the result of progress through the 
ages in writing matciial From the 
wall of the cave on which these first 
letters in the infancy of man were cut 
or scraped with flints, the next step 
probably was to tabh ts of stone 

One person must have thought it 
would be useful to take his writings or 
diawings with him, so h< put them on 
a slab ol stone that could be earned 
about or hidden away foi others to see 
at some distant date (You will remem- 
ber from vour Bible stories how Moses, 
the Great I aw Maker of the Israelites, 



ANCIENT IMPLEMENTS OF WRITING 

In this is shown on the kft a rase containing six ancient books rolled up an I libi IKd 

with tl cjr titles A st>liis and ink land are in fiont and to the rij^ht a rttd pt n \\ ixid 
tablets joiiud as with hingt s stand near the centre while on the rij^ht irc mou \olinnes s me 
partly uniolled written on papyrus with title labels attached 
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wrote the Ten Commandments he got 
from God on the mountain on tablets 
of stone.) But these early writers were 
also beginning to think of other suitable 
materials, blocks of wood rubbed 
smooth so that they gave a good 
writing sui face, the iniier bark of tret‘s, 
the skin of animals, diied and made 
into leather and much later down the 
centuries when man had learnt to 
weave cloth from the libies of plants, 
linen and paper (as we now know it). 

As with the different alphabets, so in 
diftorent parts of the world wen- 
different mat(‘rials used. It is to 
ancient Egypt that you must ndurn to 
see the beginning of tht- writing material 
that was to be- paper and, ind(M*d, to 
see the beginning of the very word, 
papei. The Egyptians from hrst 
drawing thi-ir hieroglyphics on stone, 
developed a new art. Along the banks 
of the Nile in the warm moist atmo- 
sphere there grew a reed called the 
papyrus which was something like a 
bullrush. In the centre of these reeds 
was a yellowish white pith which the 
Egyptians removed. Side by side they 
laid dozens of these strips, then in the 
other direction another layer on top of 
them. They pressed the two together 
while they were still moist and th(*y 
were moulded into a thin smooth sui- 
faced sheet which took its name from 
the reed papyrus. You will see how 
this idea began both the word and 
principle of modern paper. It is per- 
haps not surprising that since our 
alphabet came from this wonderful 
civilisation of the Nile the material on 
which it is used also developed there. 

What Wc Write With 

In every phase of this magic art of 
writing there is a long and romantic 
story. If you were asked to write 
your name you would probably write 
it on paper without even thinking, and 
you would write it with a pen or a 
pencil. Now these two tools of the 
writer are not things that have always 
been ; they also arc the result of man's 


progress through the years. No doubt 
when tablets of stone or plaques of 
wood gave way to less hard materials, 
so the flints were thrown away and 
replaced by other markers.” Sticks 
or rough bru.shes may have been used 
first, dipped in the blood of animals or 
in the natural dyes of the trees of the 
forest. The Egyptians are believed to 
hav(‘ used the sharpened end of a reed 
or feather to write on their papyrus, 
and we know that in our own British 
history the first pens were quills. You 
can make a quill pen for yourself to-day 
by simply making a slanting cut 
through the thick ” stem ” of a 
feather. 

Between Writing and Printing 

From the quill developed the nu^tal 
p<*n point in a hold(*r. fhis lasted 
longer and was smootlu i to iisr, but it 
still had to be dipjied in the inkwell. 
To-day we havi* fountain pens ( arrymg 
their own well of ink in theii lioldeis. 

Your pencil, gen(‘ially called a 
” lt*ad ” pencil, is not, of course, nKide 
of the m(‘tal lead ; it is really a long 
thin rod of graphite, with a protective 
wood skin. The w^ood has notliing to 
do with the writing, it is merely for 
ease in liandling and to pi event the 
Inittle graphite liom bi t aking as you 
work. It does not alw.iys do this, as 
you know to your cost. If you press 
too heavily your pencil bitsiks and the 
wood has to be sharpened aw'ay till 
you have a fine writing point of gra- 
phite again. Perhaps you are lucky 
enough to have a propelling jjencil. 
It is really the first cousin of the 
fountain pen ; it requires no sharpening 
and carries its own supply of leads. 

In the business world, however, 
letters to-day arc mostly written neither 
with piui nor pc-ncil, but by means of a 
typewriter. With this wonderful ma- 
cliine one can write at great speed and 
with great clarity. It is a mechanical 
writer and comes half-way between 
simple writing and printing — the pro- 
cess of mechanical writing which is 
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enabling you to read these lines at this 
moment. Elsewhere in this work you 
will find all about printing presses, but 
remember that even the very biggest 
of them is doing nothing more or less 
than reproducing someone’s writing. 

Hand-writing a Guide to Character 

Actual writing, that is, hnnd-writing. 
the making of marks witli a pen oi 
pencil on papiT, is a thing w'e tak(‘ for 
granted. To most educated peoph* 
to-day it is inde(*d as natural and 
effortless as sp(‘aking. But you will 
remember your own early dimculties 
at school, when you tirst had to learn 
to write. Not so many yt^ai s ago tliere 
were many grown-up mt*n and women 
even in thi'^ coimtiy who could scarceb^ 
write their own names. So we shouhl 
not take hand-writing too mucdi for 
^»'anted, even although, like riding a 
bicycle or swimming, it is an ait that 
once learnt, is never forgotten. 

Mo.st children first learn to form the 
capital lett(TS, then go on to what 
is called cursive writing. This is 
the usual writing employed toi letteis, 
etc. 'rh(‘ word cursive ” simply 
means '‘lun together,” one letter 
linked up to, ilowing info, or lunning on 
to the ii(n\t one with no breaks between 
We will not go over what you learned 
at school here, (*\c(‘pt to say that you 
must always write eharl}' oi legibly 
(legibly means able to bi* read). What 
you may not have learned in yom early 
writing lessons is that your hand- 
writing is a guide to your chaiacter. 
Like your clothes or your speech, it 
gives some indication to others of the 
sort of person you are. 

In the field of busini*.ss and business 
correspondence you will oner or later 
discover yet another kind of writing — 
shorthand. There are several systems 
of shorthand writing, but they all have 
the same purpose, to enable words 
spoken or dictated to be taken down 
by the diorthand writer in signs which 
stand for the various sounds of the 
syllables instead of spelling the words in 
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cursive writing. Because we have 
shorthand, cursive writing is indeed 
often referred to as ” long hand ** to 
distinguish the two. A shorthand 
writer is called a ** stenographer ” and 
many girls may begin their buMiiess 
careers by learning shorthand in ouhT 
to become shorthand typists. 

Typing, or typewriting, on a m ichinc 
is the simplest and commonest icrai of 
mechanical writing ; it is less (‘lalvirate, 
less expensive and mor* convenient 
than printing, <ind again it is much 
faster than writing wnth pen and ink. 
It is of course also much more legible, 
since the writer’s character cannot 
cieep into it — good or bad. When a 
busiiH ss man says he writes a letter, he 
usually means that he has dictated the 
words ht' wanted to say to his steno- 
grapher or shorthand writcT, who from 
lh(‘ shorthand notes turns the symbols 
back into words on her typewriter, 
})roducing lh(' finished letter for his 
signature. His signature is almost cer- 
tainly the only bit of true writing in 
tlie letter. 

LETTER WRITING 

The Form of the Letter 

Just as th(Te are correct things to 
wear or cornrt manners at table, so 
Hktc is an accepted w.iy of setting out 
the letters you write' whether to a 
meinlxT of your family or to an un- 
known business ac(|uaintance. At the 
top of the letter comes the' heading. 
This gives the address from which the 
letter is being sc'nt. It is usually 
written or printed at the top right- 
hand corner of the notepaper in this 
form : — 

5, Medway Avenue, 

Tunbridge Wells. 

If your house is not one with a number 
in a road or street but has only a name, 
the addrt'ss appears like this : — 
Cornerways, 

Downs Road, 

Maidstone, 

Kent. 
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It is not always necessary to put the 
name of the county, but if your town 
is small, or, more important, if it is a 
name like " Newport," of which there 
are many in England, you must put 
the county as well, to assist the post 
office. Some of the counties are 
shortened by custom like this : Buck- 
inghamshire — Bucks ; Hampshire — 
Hants ; Wiltshire — Wilts, and some 
curiously and unexpectedly like this : 
Shropshire — Salop. 

The next thing to remember is to 
date your letter. This is placed imme- 
diately under the last line of your 
address in the top right-hand corner. 
Thus ; — 

The Thatched Cottage, 

Bilberry Road, 

Seaton, 

Devon. 

25th October, 1945. 

In the case of a business letter, 
usually the heading is printed on the 
notepaper and very often it occupies 
not only the top right-hand corner, but 
runs across the whole of the top of the 
sheet. Only the date has to be inserted 
You are now ready to start the letter 
proper, and we will think first of a 
private letter. Beginning at the left- 
hand margin and a little lower on the 
paper than the date you have just put 
on the right, you commence with the 
salutation — Dear A nnt Jane. 

The Salutation 

These first few words of the letter — 

" Dear So and So," are worth a little 
thought. The word " dear," though it 
may be a loving greeting in the case of 
certain friends or relatives is always 
used. Its use is a courtesy or conven- 
tion and it is employed even if you do 
not know the person to whom you are 
writing. When " dear " is meant to be 
more than a convention and convey 
real love or friendship, it is usual to 
begin " My dear." The name of the 
person to whom you are writing then 


follows, and here broadly are the rules 
for these names and salutations : — 

To close personal friends — their 
Christian name. 

To older people from boys and girls — 
Dear Mr., Mrs., or Miss So-and-So. 

If the letter is entirely formal — a 
business one — ^you would begin : — 
Dear Sir, or Dear Sirs. 

If you are writing to a woman. 

Dear Madam. 

(In the case of very official or im- 
personal letters the customary word 
"dear" is often dropped, and the 
salutation becomes simply Sir : 
Madam.) 

Salutations to Important People 

To ordinary people, as we have 
noted, you begin your letter Dear Sir, 
Dear Madam, Dear Mrs. So-and-So, My 
dear Jane, according to your degree of 
familiarity with the poison to whom 
you are writing. You may well, how- 
ever, have occasion to wiit(‘ lo a person 
of title or high rank and it is well to 
know the correct form of salutation for 
letters to such persons. We have 
arranged some of these correct saluta- 
tions in their alphabetical order for 
your convenience : 

Archbishop . My Lord Archbishop : 


Archdeacon . 

(Note that the wife 
of an Aichbishop has 
no title and is ad- 
dressed as plain 
Mrs.). 

Venerable Sir, or Rever- 

Baron . 

end Sir : 

My Lord : 

Baroness 

Madam : 

Baronet 

Dear Sir Edward Jones, 

Bishop 

or, if you are on 
more familiar terms, 
Dear Sir Edward : 
My Lord Bishop : 

Cardinal 

Your Eminence : 

Countess 

Madam : 

Dean . 

Very Reverend Sir : 

Duchess 

Madam : 

Duke . 

My Lord Duke : 

Earl 

My Lord: 
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King 

Knight 


Lord Mayor . 
Lord Mayoi ’s 
Wifr. 

Lord Piovost 
Marchioness . 
Marquess 
Mayor 
Member of 
Parliament. 


Sire : 

Sir, Dear Sir Harold, 
Dear Sir Harold 
Smith : 

My Lord : 

My Lady : 


My Lord : 

Madam : 

My Lord Marquess : 
Sir : 

No special form of ad- 
dress unless the 
Member holds a 
rank or title. 

Prince . Sir : 

Princess . Madam : 

Queen . Madam : 

Viscount . My Lord : 

Viscountess . Madam : 

Note,- -The above are correct salu- 
• h’^ns for letters only, in speech 
generally the correct form of address 
is fuller and more desciiptive, for 
example, you would addre\ss a Duke 
as Your ( iiace " and a Duchess 
as Your Grace/’ In writing you 
will note that the Duchess is addressed 
" Madam ” in common with most 
feminine titles. 


The Heading 

You have now come to the beginning 
of the letter proper. If it is a business 
letter you may next wish to write a 
subject heading wiiich w^ould go in 
the centre of the page in the line 
immediately below the salutation. 
It would normally be something like 
this. 

Re Purchase of Bracken M ount Estate. 
“ Re means referring to or in con- 
nection with. 

With a personal letter, h; wever, you 
will not normally insert any heading 
here. As you know at the beginning of 
every paragraph in any piece of 
writing, whether a letter or not, you 
indent, that is to say you commence a 
little further in than the normal margin 
of the paper. In the case of a letter 
the first line of the body of the letter 


under the salutation is indented a little 
further than the normal paragraph in- 
dentation. This will generally mean 
that it begins almost under the end of 
the salutation itself. 

Avoid Unnecessary Tricks 

For the sake of clarity and bearing 
in mind always that the primary pur- 
pose of writing anything is to convey 
a meaning to your reader, you should 
break up the matter into paragraphs. 
In a letter it is almost better I0 have 
too many than too few. Make sure 
your lines run straight across the paper 
and leave a reasonable space between 
the lines. You may remember when 
you were first at school that you could 
only achieve this by writing in a ruled 
copy book ; even some adults find it 
an advantage to use a heavily ruled 
guide paper under their notepaper. 
The lines show through the opaque 
paper and can be written on as though 
it were a copy book. They do not, of 
course, appear in the letter which you 
actually send away. 

Elsewhere in this chapter we shall 
have something to say of punctuation 
marks, but it is good to remember here 
not to use punctuation tricks in your 
writing such as underlining a word two 
) three times, or suddenly spelling the 
\. hole of a word in capital letters. You 
should rely on the clear way in which 
you string your words together to give 
any particular word emphasis, or stress. 
When you underline, or do anything 
of that sort it is as much as to say, 
‘‘ Please look at this word, I have said 
something funny," or " I have said 
something VERY important." This 
is quite unneci'ssary. 

Wlien you come to the end of the 
letter, there arc definite forms and 
customs to be observed just as there 
>vere at the beginning. 

Ending a Letter 

The formal end of a letter is called 
the subscription," which simply 
means the " writing under." Indeed, 
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many years ago the subscription used 
to begin with the words, “ I now sub- 
scribe myself " and so on. Now we 
simply begin the subscription " Yours 
sincerely " or whatever the appropriate 
word may be. It is occasionally per- 
mitted to insert the words “ I remain," 
but such a subscription is now^ almost 
as old-fashioned as '* I subscribe 
myself." 

In writing to a member of the family 
the most strictly appropriate wording 
would be " Yours affectionately " or 
" most afh'ct innately," but this is often 
varied to " Your loving daughter," 

" your affectionate ni(*ce," and so on. 
Sometimes if the mood of your letter is 
intendt'd to be more than usually 
affectionate, you should use a subscrip- 
tion on these lines : "I am, dearest 
Aunt ]ane, your affectionate nephew, 
Richard." 

When wiiting to friends, other than 
family friends, you will normally sub- 
scribe yourself, " Yours sincerely," 

" Yours very sincerely," or " Yours 
most sincerely." To a person whom 
you know but slightly, and this would 
cover most business communications, 
you will put " Yours truly," or " Yours 
faithfully," this latter bf’ing mote 
generally used nowadays. Then comes 
your signature. 

Signature 

You will, of course, sign yourself with 
your Christian name only to all your 
family and to your most intimate 
friends. To the rest, you will sign your 
full signature. This is not necessarily 
your name in full. Thus, Alfred Walker 
Smith may sign A . W. Smith , Alfred W, 
Smith or even A, Walker Smith, just as 
he prefers. 

A signature is a distinctive thing, 
and your very own. You must do it 
your own way. You should not, how- 
ever, in your desire to make it specially 
distinctive, allow it to become either 
illegible or ridiculous. You know your 
own name ; perhaps the other person 
doesn't. 


lAL KNOWLEDGE 
Postscripts 

Perhaps after you have re-read your 
letter and before putting it in its enve- 
lope, you decide that there is some- 
thing else you ought to have said. 
Whatever you do, don't go back into 
the middle of the letter, and try to 
squeeze the extra bit in between the 
existing lines, or to write it up and 
down the margin. There is a j>ropei 
place for such an aftei thought. You 
put it in a paragraph by itself alter 
your signature, beginning with the 
letteis " P.S." This stands for " post- 
sciipt," a word with a Latin oiigin, 
meaning written aft(M, which is, of 
course, precisely what it is. It, by any 
chance, you have j’et anotlui aftei- 
t bought — which, if you are conc(‘n- 
t rating should not normally be so, 
you begin this second })ost script, 
" P.P.S." 

You should nevei deliberat(‘ly put a 
postscript on a letter ; use* it because 
you have forgotten something or be- 
cause an extra bit of infoimation 
w'hich you want to convey has (oim* 
into your jiossession aftc'i Imishing a 
letter. The delibeiab' us(‘ of post- 
scripts is an affectation wlncli is just 
as uniieci'ssaiy as tiicks of .sp(*e( h oi 
affectations ot diess. 

The Envelope 

Always remembei to check through 
your letter before finally folding it and 
placing in an envelojie tor posting If 
you have said in the lett(T that you 
are enclosing somi‘thing with it make 
sure that the enclosure is there. Fold 
your letter carefully and not too 
often — just often enough to enable 
it to fit neatly into the envelope. 
Every unnecessary fold makes it less 
easy to handle and read when it is 
received. 

The address on the envelope follows 
very much the same form as the 
beading at the top of the right-hand 
corner of your letter. On the letter, 
of course, was your address, on the 
envelope is the name of the addn'ssce 
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A SCHOLAR or THE MIODLL AGES 

Hifore the iiivtiitioii of printing bitvMcn the \tais and 1450 books wire untten and 
copied b> hand In tlie picture ibovc «i famous scholar and ixninan of the Middle \g» s Jean 
Miclot IS seen at work wiitiiig on p irchiiu lit ilicn h girdi d as a gn at art as hu< h books were 
Dot menl> executed in beautiful K titling but Men often illustritcd Mith exquisiti designs ind 

driNMiigs 


— that IS, (hi‘ person to whom >ou aie 
wilting It should take the following 
foim 

Mrs F Buck, 

The Haven, 

Westdene, 

Dorset 

You Will notice that the aeldnss is 
staggeiod/' that is to say, it goes 
down like stalls from top to bottom 
This is not ineu ly a custom , it is done 
to make each line as cleai as possible 
to the Postal Authontie^s Tiy the 
simple expel iment for jviuTself, of 
writing an address straight down, one 
item diiectly under the other , you will 
see that it would be more dillicult foi 
the staff of sorters in the jiost olfice to 
pick out speedily tlie town, the road and 
finally the actual house 


boi the sanu' leasons ol claiity the 
ac. 'less should be written squarely in 
the middle of the envt lope, bearing in 
mind that a stamp will go on the top 
right-hand corner, and in addition to 
the stamp the cancellation markings 
made by the Post Ohice. If you 
addiess the envt lope too high and too 
much to the light th( addiess will be 
obscured by tlu^e maikmgs 

Your letter is now ready to post. 

Postcards 

Postcaids in geneial use aie of two 
types . plain postcards and picture 
postcards. The plain postcard is 
addressed exactly the same as a letter 
on one suit , on the other it should bear 
the '■endei’s addicss, but in piactice 
the salutation may be dropped and the 
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subscription omitted. The postcard is 
in any case an informal means of cor- 
responding and the strict form of the 
letter need not be adhered to. It is 
quite obviously not used for com- 
munications of any great importance 
or of a private nature, because at any 
stage of its journey, its message is open 
to be read by others. 

In the case of the picture postcard 
the reverse side is divided into two 
halves. On one side goes the address, 
on the other the message. Do nut 
allow your desire to say more than you 
have room for tempt you to carry your 
message across into the address section. 
This is not fair to the postal autho- 
rities. If you have so much to say, 
you should write a letter. 

Telegrams 

A telegram is really a shortened, 
abbreviated or condensed form of 
letter. You may send a telegram in 
two ways. If you are a telephone sub- 
scriber, all you need do is to get 
on to the telephone exchange, ask for 
“ Telegrams,” then proceed to dis- 
patch it. You will be required to give 
your own telephone number, then the 
telephone number or addre.ss of. the 
person to whom you are sending it. 
You then dictate your short message 
clearly, spelling any unusual words. 
You hnish by giving your “ signature.” 
A telegram is meant for speed, therefore 
the shorter it is the more quickly it 
will go because there is less delay in 
its transmission. Bear in mind that 
after you give it to the telephone 
exchange it is sent over the telegraph 
lines to the receiving office nearest to 
your friend's address. A telegram 
is of course more expensive than a 
letter. 

In a telegram there is no need to 
write beautiful smooth-flowing or even 
strictly grammatical English ; you 
merely wish to give the essentials in a 
way in which they cannot be misunder- 
stood. For example, in a letter you 
might say ” You will be extremely 


pleased to hear that as a result of all 
my careful studies this term, I have 
been placed head of the form in the 
examination and have therefore gained 
a scholarship to York University.” In 
a telegram all you need say is ” Gained 
lirst in term exam., and York scholar- 
ship.” 

Transmitted by Radio 

The alternative method of sending 
your telegram is to go into a post or 
telegraph office and ask for a telegram 
form. You then wtite your message 
on the form which is clearly laid out so 
that you cannot mistake its purpose, 
and hand the form to the clerk or 
operator, who will count the number of 
words (including the address of the 
person to whom you are sending it) and 
calculate how much it is going to cost 
you. The actual rate has varied at 
different periods in the history of the 
Telegraph Service and may do so again. 
A minimum charge of is. 6d. for twelve 
words and ijd. for each word there- 
after is the rate for inland telegrams 
at the time of writing The minimum 
charge means that even if the address 
and message is less than a total of 
twelve words you still pay as though 
it were twelve words. It is worth 
noting that, in calculating the number 
of words, a town, the name of which 
is really two words, normally counts 
as one. For example. West Mailing, 
East Kilbride. 

When a telegram, or as it is often 
called in ordinary conversation, ” a 
wire,” is sent to some place overseas, 
it is usually called ” a cable.” The 
word, of course, really refers to the 
under sea cables or lines along which 
the message is transmitted. Although 
to-day most cables are really tele- 
grams transmitted by radio, they are 
still generally referred to as cables. 

When you have written a letter, put 
it in its envelope, addressed, sealed, 
and stamped the envelope, you have 
then to post it. The action of posting 
a letter, so far as you are concerned, is 
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the end of the matter. It is a great 
tribute to our postal services that 
people everywhere take so much for 
granted the slipping of a letter into a 
letterbox. It never occurs to us that 
it will not reach the person for whom 
it is intended ; and how rarely docs it 
ever fail to get there. When it is lost 
in the post it may well be that it has 
been badly or carelessly addressed, that 
the envelope has not been properly 
closed or even that the mail bag con- 
taining that particular letter has been 
stolen or destroyed by accident. 

How Letters Reach their Destination 

On the pillarbox or post office you 
will see a little notice showing the 
houis of collection. This indicates when 
the postman empties that particular 
box. He collects all the contents of 
Ph' box at these particular hours and 
takes them to the main post office in 
the district. There they are sorted out, 
conveyed to the railway station in fast 
motor mail vans and placed on the 
mail train. Important mail trains 
actually have a post office as part of 
the train. In this a staff sorts out the 
thousands of letters and sees that they 
are delivered from the train at the 
proper stations in order to link up with 
other trains and finally reach the town 
to w^hich they are addressed. 

You may have heard of a pigeon 
post. In the modern world this is no 
longer really necessary, but there was a 
time when the sending of letters neatly 
rolled and tied to the leg of a homing 
pigeon, was a useful and quick form of 
dispatch. Homing pigeons are still 
used as a sport and in wartime they 
even came back into their own as 
carriers of messages when other 
forms of communication could not 
be used. 

Express and Registered Letters 

If you want to send your letter 
to-day, that is to say, a fairly long and 
detailed message, not a mere telegram, 
you may use a system known as 


" Telephone letter." Here you dictate 
your message to the telephone ex- 
change who transmit it, probably 
during the night. At the other end it is 
again written down and delivered by a 
telegraph messenger. The despatch of 
a letter can always, of course, be speeded 
to some extent by sending it " Ex- 
press." This means that it will not 
wait for a normal delivery of post when 
it arrives but will be sent out immedi- 
ately by a special messengt^i . 

If your letter is particularly valuable 
and you cannot afford to have it lost, 
or if you want to have a proof that you 
posted it, you may " register " the 
letter. You must go to a post oifice to 
do this. You will receive a receipt for 
the letter and the post oifice will accept 
responsibility for its safe delivery. 
There are additional rates of post- 
age for Expressing or Registering a 
letter. 

Short Cuts to Good Spelling 

Some people naturally find spelling 
easy. They have what is known as a 
photographic memory for written 
words. When they see a word wiitten 
they are impressed not only with its 
meaning but with its very shape. They 
see it in their mind s eye. 

Other people just as naturally have 
e.o visual or photographic memory of 
this sort, although they may have a 
wonderful memory for the sound of a 
spoken word and perhaps quick and 
line perception of a word s inner mean- 
ing. To such people spelling errors 
will be all too easy. For them, alas, 
and there are many of them, English is 
a most unkind language. So many of 
its words are not written at all as they 
are spoken. So many of its letters are 
silent, so many have sounds that vary 
from one word to another, and there 
are so many rules continually broken, 
that unless you have a strong photo- 
graphic memory you are almost certain 
to make some spelling errors in English. 

In the following paragraphs we are 
going to mention some of the com- 
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some short cuts, or rules, that may help 
you to write them correctly. 

Double Consonants 

Very often double consonants have 
the same sound as a single consonant. 
For instance, gh may have the same 
sound as g (ghastly), or c as ch 
(chaos), or t as Ih (thyme). And 
there is, of course, the famous double 
consonant, ph which is pronounced 
neither like a p nor an h, but like an f 
(Phyllis). But the kind of double con- 
sonant that gives most trouble should 
perhaps be called the twin consonant. 
This is brought about by the adding of 
sufiixes, or endings, to words. For 
example — bit, bitten, although the con- 
sonant has been doubled, the sound has 
not leally changed. Some words, of 
course, have twin consonants, although 
there is no suffix added. Compare paper 
with pepper. Here are some rules for 
dealing with the double, or twin, 
consonant. 

1. If you aie adding a suffix which 
begins with a vowel, for example, 

or -ed to a word of one syllable, which 
itself has a single vowel followTd by. a 
final consonant, this final consonant is 
doubled. For example, blot, \Aoited, 
blot/iwg. 

2. The final consonant is not doubled 
if the word ends in two consonants, oi 
if it has a double vowel before the final 
consonant. 

E'or example: roast, roasting ; bleed, 
bleeding. 

3. In the case of words of more than 
one syllabic ending with a consonant, 
this consonant is doubled if preceded 
by a single vowel and if the accent is on 
the last syllable. 

For example ; rebut, rebut/e(/. 

4. The consonant is not doubled 
when the last syllable is not accented 
or stressed. 

For example: fillet, fillet^i; benefit, 
benefit^rf. 

5. After a final I when a suffix begins 
with a vowel, the I is usually doubled. 
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f'ven when the accent do(\s not fall on 
the last syllable. 

For example : marvel, nmrydled. 

6. If a final I is preceded by two 
vowels, the I is not normally doubled 
before a suffix beginning with a vowel. 

For example : feel, feeling. 

Note . — Two well-known exceptions 
which simply must be learned and 
memorised : woollen and parallek^/. 

7. Words ending in double ll are 
interesting when a suffix beginning 
with a consonant is added. Some- 
times one of the /*s is dropped, some- 
times it is retained. Ill retains the 
double I in illness, but loses one of 
its final /'s in wilful. The double / is 
nearly always kept before the suffix 
ness. Still, stillw^ss, full, fulbim, chill, 
chillwm. Single I’s are not doubled 
before the suffixes -isA, -ism, -ist and 
-ment. 

For example : devil, devilisA ; real, 
realism; moral, moralist; fulfil, fullil- 
ment, 

8. When words end in s to whicli 
a suffix beginning witli a vov\el 
has to b(‘ add('(l, theie is no definite 
rule as to whether the .s* is doubled or 
not. Generally, however, the s tends 
to double. Such plurals as bust's, 
focuses, atlases, are not really excep- 
tions to this tendency as th(‘y are wuids 
which have become English. 

Words ending in a double* .s retain the 
double x when a suffix is adde d, whether 
it begins with a vowel or a consonant. 

For example : bless, blessiwg or 
blesscrf ; re*miss, remissw^ss. 

Perhaps the second greatest diffi- 
culty in spelling English words is that 
two vowels may have the same sound. 
For example, ton and run. The O and 
U sounds, you notice, arc identical. 
There are really no short cuts to master- 
ing this difficulty. If you have the 
visual memory you will remember 
which vowel is used in which word, 
wdien you have seen it once. If you 
have not this sort of memory one of 
the best ways to aid it is to write a new 
word of tliis sort when you come across 
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it in your reading several times over 
until it becomes lully imi)ress(‘d on 
your mind. The word stomach, for 
example, has clearly a U-sound, y(d it 
is spelt witli an O. But there are, alas, 
confusing exceptions. For example, a 
B.B.C. announcer has pionounced the 
town Bromley, in K(‘nt, Brumley. All 
of its natives would not agree to this, 
whereas, almost without exception, the 
town of Tonbridge in the same county, 
is pronounced as Tunbridge, not Ton- 
bridge. 

Another common source of spi lling 
errors is the fact that many of our words 
ai(' not ri'ally English at all. They an‘ 
borrow(‘d from foreign laiiguagi's which 
may not even use the same alphabid as 
English. Obviously, so far as English 
is concerned, their spelling is an artili- 
cial agre(‘meiit. An excellent example 
ol tins is the Japanese woid foi suicide, 

“ hara-kiri." This is usually pio- 
nounced hany-karry, and therefore it 
is often wrongly spelt " hari-kari " by 
people who have a half-knowledge of 
its origin. Such foreign importations, 
too, have just to be firmly and i(*so- 
lulely written and re-written until ihr 
correct spelling bt^come?* a habit. But 
here an* some other groups of sjielling 
difticulties to which soim* rt of rule 
can be applied, although there are 
iK'aily always exceptions. 

{a) A spelling rule w^hieh nearly 
everybody knows well as they know" 
the rhyme about th(' days of the 
month : " 'fhirty days hath Septembt r, 
etc.," is this • 

" I before E excejit after C." 

The ie or ei combination in woids is 
fraught with difficulty. The rule is 
little more than a guide. Here, for 
example, is a list of ct)mmori exceptions 


Ancient. 

Sufficient. 

Efficient, 

Deficient. 

Inveigh. 

Weigh. 

Neither. 

Sleigh. 

Reign. 

Rein. 

Foreign. 

Height. 

Deign. 

Their. 


There are, however, tw"0 sub-rules 
that can be applied to the exceptions. 
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(i) I before E except after C in 
words with the vowel sound 
double e. (Exceptions to this 
sub-iule are seize, weird, counter- 
feil.) 

(ii) I before E except after C, unless 
the C has an sli sound. The word 
fancied is an exception to this 
sub-rule. 

(i/) Should a verb end in is» - or -i/c ? 
A great English authority on words, 
Fowler, whose works you wuH probably 
study when you aie older, almost ex- 
cuses^ the difficulty of knowing which is 
w^hich. Generally, words witli a (neek 
or classical origin Irom tlie (ireek izo, 
.should end ize — words like baptize 
and epitomize, but even they are 
frequently spelt even by good writers 
-he. This is really copying the 
French manner. But here is a list of 
words, listed by FowUr, as coinctly 
spelt -he. 


Advertise. 

Advise. 

Apprise. 

Chastise. 

Comprise. 

Compromise. 

Demise. 

Despise. 

Devise. 

Defranchise. 

Enfranchise 

Enterprise. 

Excise. 

Exercise. 

improvise. 

incise. 

Premise. 

Supervise. 

Surmise. 

Surprise. 


ft is interesting to note that in 
America the -ize spt'lling has liecome 
almost as universal as the -ise spelling 
has in this countiy. As we have noted, 
a universal rule is, strictly, wiong in 
either countiy. The* root origin of the 
w'ord is the coriect guide. 

Tricky Word Endings 

We have notici'd the lules and ex- 
ceptions n^garding tin* spelling ot w’ords 
ending in consonants, particularly 
double consonants. But theie are 
other sources of difficulty at the end 
of a word when a suffix has to be added. 
For example ; -ly is an adverbial 
ending. There is an immediate prob- 
lem wIk'II it has to be added to an 
adjective already (‘iiding in I or ll. 
The rule to follow is simple. After the 
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ending has bt*en added, the resulting 
adverb should end in 4 ly whether the 
original word had one I or two. Bounti- 
ful gives bountifully ; fuU, fully ; dole- 
ful, dolefully, and so on. 

A similar difficulty which can be re- 
membered with the last one is the 
formation of a noun ending in -ness 
from an adjective which already ends 
in an w. The rule is that the word 
retains the n, resulting in a double «. 
Thin, gives thinness ; solemn, solemn- 
ness. 

Here is another tricky ending to 
watch. It applies to words which end 
in e, when a suffix beginning with a 
vowel has to be tagged on. The rule 
is that the single e is generally dropped. 
If the suffix begins with a consonant 
it is generally retained. Rude, gives 
rudery or rudeness. Crude, crudity and 
crudeness. There is one word in this 
connection which has been a puzzle 
to .spelling authorities for years and th<‘ 
correct spelling is not yet fully settled 
by the experts. The word is judgement 
or judgment. You will notice it is 
form^'d by adding the suffix ’^lent to 
the word judge. According to the rule 
we have just quoted, since -ment begins 
with a consonant, the e should be 
retained. Most dictionaries give the 
form judgment, and considtir it the 
exception that proves the rule. Some 
experts justify the dropping of the e 
on the grounds that the e is not neces- 
sary to help the correct pronunciation. 
It has even been suggest(*d that the 
meaning of the word judgment is so 
important and so separate that it is well 
not to associate it too closely with the 
root word judge. In the case of a word 
like this, the great thing is to be con- 
sistent. Think about it, ask one or two 
people whose opinions you respect, then 
<lecide which version you will adopt. 
Having done so, you should always 
spell it that way and abide by your 
judgment. 

There are, however, exceptions to the 
dropping-of-the-e-rule, about which 
there is no argument. Singe becomes 


singeing (singing obviously wouldn’t 
do). Notice becomes noticeable to help 
the pronunciation (the c might other- 
wi.se become hard). For the same 
reason gauge becomes gaugeable and 
whole, wholly. 

If the word ends in ie and the 
suffix -ing has to be added, the ie 
becomes y (exception, hie becomes 
hieing). Notice die, dying ; dye, dyeing. 
Words ending ye, oe, ee retain the final 
e before ing, fleeing, shoeing, eyeing. 
If a word ends in a y, the y becomes i 
unless the suffix begins with i. Parry, 
becomes parried or parrying. If y ends 
the word, following a vowel, this change 
does not take place. Enjoy becomes 
enjoyed or enjoying. (Exceptions, say, 
said ; pay, paid.) 

Plurals 

A Latin word like radius becomes 
rddii, whertas the word bus (really the 
Latin word omnibus) has the plural 
bust's. These two examples sugg<'s( the 
general rule. If the word has nev(*r 
really ceased to be cla.ssical, it is given 
a classical plural in English. If th(‘ 
word has become to all intents and 
purjx)ses a native English word, it 
forms its plural in the native English 
way, namely, by adding s or es. Words 
of foreign origin ending in 0, like ditto, 
commando, crescendo, add s only, to 
form the plural. Otherwise, " native ” 
words ending in 0, like cargo, potato, 
hero, add es. Where, however, the 
jiarticular word already ends in two 
vowels, such as folio and cameo, s only 
is added. This is less a matter of logic 
than to avoid three vowels coming to- 
gether. Photo, piano, dynamo, which 
are really abbreviations, add s only. 
It is interesting to note that if you 
have to use a single word like no, or go, 
in the plural, es is added, probably to 
make the word more acceptable. 

Note these plurah endings. Phe- 
nomenon becomes phenomena. Premise 
becomes premises, rotunda becomes 
rotundee, but stanza stanzas. Index 
becomes indices. Note also a host 
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of poculiai plurals which most people 
spell correctly because they are so 
common, mouse, mice; house, houses ; 
ox, oxen ; hoof, hooves ; loaf, loaves ; 
but sheep, sheep. 

Care should be taken about the 
plural of nouns ending in y. The rule 
IS that the y becomes ies, unless it is 
precedt'd by e when the ey simply has 
the s added to become -eys. Poppy 
becomes poppzVs, but storey becomes 
stonyi' as distinguished from story, 
stones. 

The Prefix A1 

When the word “ all is prefixed to 
another woid to make a compound 
word, one of the I’s is usually dropped. 
E'er example, already, almost, alto- 
gether. All right should always be 
written as two words, “ Altog<*ther 
and “ all together ” have rather differ- 
ent meanings. 

When the word “ full is used as a 
suffix, although there is apparently 
nothing to influence the final 1, it is 
dropped. Hope becomes hope/wi, 
beauty, beauti/w/, care becomes care/?//. 

When All ” is the Ending 

Here is a common source of spelling 
mistakes. You may have to look twice 
to decide whether the follow'ing w'ords 
aie correctly or incorrectly spelt. Appal, 
enthrall, install, befall. According to 
that great anthoi ily, the Concise Oxford 
Dictionary, the double 1 is necessary 
following tht‘ a, whereas words like 
distil, annul, following other vowels, 
show single Ts. However, some good 
writers spell enthral with one 1 and the 
Oxford Dictionary breaks its own rule 
by spelling appal with one. 

Adjectives ending in -ed 

If a word ends in a vowel and you 
wish to use it as an adjective, with the 
-ed ending, for example, halo, halo^t/, 
there is always a problem. As a 
general rule, however, add a single d if 
the word ends in a single vowel sound, 


e. For example, pedigreed, filigreed ; 
add -ed if it ends otherwise. 


What is a Diphthong ? 

OS and M are diphthongs. They are 
really clumsy and unnecessary in 
modern English. Indeed, in the case of 
many words originally spelt with a 
diphthong it is now an affectatuui 
of writing to use the diphthong. Either 
was originally Aither. Medieval was 
medueval. I'ht'rc is some reason, how- 
(‘ver, for retaining the diphthong, with 
such foreign arrivals to the language as 
hors d'ceuvres. 


Some Prefix Difficulties 

The most treciuently inis-sj)elt j)reli\ 
is tin or in, mi‘aning not. If a iiil»‘ can 
be given at all, it is this. Woids ot 
Latin origin, take in. Words of native 
English origin, un. But, alas, tins rule 
is very frequ(‘ntly broken, and lorina- 
tioiis, even with the same root, aie not 
consistent. Digest, for instance*, giV(*s 
you undig(‘sted, but indigestibk*. 'I'he 
best way here, eis with so many ot 
our spelling difficulties, u to try and 
photograph the corrt'ct form in youi 
mind. Here is a short list ol common 
words showing the coirect in or un 
prefix. 


/^admissible, 
/wadiiptability. 
/^applicable. 

I ^appropriate, 
/ncautious. 
/weivility. 
/Mconceivable. 
/^considerable, 
/wconsolable. 
/wdistinct. 

/wdisti nguishable . 

/wcfficient. 

/wexplicablc. 

/wflexible. 

/wgratitude. 

/;jhospi table. 

/ropportune. 

/wjuictude. 

/nsanitary. 


(/iiacceptable. 

t//iaddj)t.ible. 

t/;Kilteiable. 

(//lappai ent. 

r/ncharitabl(\ 

t/«congenial. 

f/ziconsidered. 

f/wcontrollable. 

f/ncorrupted. 

t/wdeniable. 

t/wdistinguished. 

t/wescapable. 

(//^expurgated. 

(/wgrammatical. 

(/wgrateful. 

U nob] ect ion able . 
[/wobliging. 
(/nquenchable. 
J7nscientific. 
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7 wsol uble . U wsociable . 

/^susceptible. U wsubstantial. 

/wsurmountable. I/wsuccessful. 

Notice particularly the pretix ui 
when it means “ in ” rather than 
** not.** It has variations, im (usually 
for reasons of sound, /;mners(‘) and en 
or em. Here are a few woids to study. 
We give the sjxdlings geiuTally accepted 
as correct, though the alternative' is not 
always wrong. 

/n(]uii(‘. /wure. 

/wgrain. /i^tre.it. 

/:;/tnist. A'wmesh. 

/swsun*. /Hsure (business). 

/t«dois(‘. /i/rcase. 

A paituularly difficult prefix t 4 » 
handle is Jor oi fore. The troiibh* is 
that the has laigt' nurnbei of 

Uff#*rent shadt's ol iiu aning It does 
not always nnply going before in time 
or Older or rank. When it does imply 
this sense of ordcT it geneially tak<‘s the 
form ending with tin (*. For example . 
forehead, fon*arni, fonunast, forefatliei 
(ancestor). When th(' m(‘aning is 
slightly away from the idc'a ol piionty, 
i\\v for form is rnoi** general. But the 
fur w'oids are rare and are tending to 
fall out of use. Forgo means to go 
without rather than to go before, h<*nce 
the absence of the e. Forbid siiggt sts 
exclusion, not priority. Forbear sug- 
gests abstinence. Forget, forgive, for- 
lorn, forsake, forsooth, forswear, like- 
wise have no sense of priority. 

Foreclose is an interesting exception 
with which to end this group of words. 
To follow our rule it .should have been 
forclose because it suggests exclusion 
rather than priority. 

Ante or Anti ? 

The prefix ante means before, wdn-reas 
anti means opposed to or against. If 
you bear these meanings in mind you 
will not readily mis-spell words like 
«w/tscptic (opposed to or* against sepsis 
or poison), <iw/alilu\ ian (before the 
flood, or ancient). The w'ord anti- 
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macassar might not imniediattdy help 
you until you think of its fundamental 
meaning “ again.st or oppc/sed to macas- 
sar oil.*' Hence a covering over the 
back of the chair to protect il fiorn 
hair-oil. 

Some More Common Confusions 

Thtrt' are some word endiM.s so 
much alike that they give r,sc to fre- 
(pient spelling mistakes, all th( more 
so because in many casi's it i'- difficult 
to lay down a d»‘finiti‘ rule 

-Mon or (lion. The tendtaicy nowa- 
days is to piefei the i‘nding chon in 
Wr^otds like conn(‘f/rr;n, deflet //«;/, in- 
fivihon, and iene£//e;r although fiom 
the etymological point of view, that is, 
having legal d to the loot ol the word, 
th(‘ “ \ " spelling is more correct. 
Iwen tlie inon' important standard 
dictionanis arc at vaiiancc' in regard 
to ih( se noun (‘udings. You wxiiild not 
b(' wrong to use “ \ " indeed, you 
might be moie acadt'mically collect, 
but th(' it form has the gri'att st suppoit 
in common journalistic and literarx 
usag<\ 

-In or -Ine. Word^ like gelatine, 
rn.irgaiine and insulin, all have a 
scientific origin, and tht‘ vaiiation in 
spelling is based on a scientific rather 
;han giainmatical principlt*. Neutral 
substances are .spelt -in, basic sub- 
stanct's -inc. Ordinary people, with 
no sp<*cial .scientific knowledge will, 
peihaps, howt'ver, find little help in 
this rule , as so often in English, the\ 
will just have to try and fix the correct 
form in their minds. 

-Or or -Our. You may havt* noticed 
that English w'ords like humour, odour, 
and clamour are spelt in Ameiican 
wilting humor, odor, clamor. We an 
rather inclimd to criticise the .Vrneri 
cans for what we legaid as a mi.dern 
short-cut version, but we aie on rathei 
delicate ground here, for we ourselves 
consider w^e are coriect in writing 
stupo;', tremo/' or the veiy common 
horro/'. The Americans are at least 
consistent. Some day we may imitate 
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their consistency without feeling that 
wc are losing the dignity of our lan- 
guage. In the meantime we keep the 
“ u ill such words as colour, and 
vapowr, but we drop it when we make 
the noun coloration, the verb vaporise, 
or to revert to our earlier examples, the 
adjectives odorews, humorows, clamor- 

OMS. 

-£y or -Y. One of the first and 
simplest (‘fforts at word-making which 
a child learns, is to make an adjective 
out of a noun by giving it a -y ending. 
You talk of a green-y colour when you 
mean it is slightly grei'ii. The -y not only 
forms an adjective but tends to mini- 
mize or reduce the force of the noun. 
The spelling problem comes with words 
like mouse, nose, stage, blue. A silent 
'' e " at tlie end of a word is usually 
dropped when the “y*’ ending is 
add(‘d. Thus we get the adjectivt^s 
mousy, nosy, stagy. With blue, how- 
ever, the e " is retained IxTause it is 
really part of the “ ue ” and in that 
sense is not silent. Hy contrast the 
word plague becomes plag?n^ because 
the ue is silent. 

Wlien the noun already ends in a y, 
-cv is added : clay giving cUyey. 

Able or -Ible 

Able or -Ible, Unfortunately, no 
authority has yet provided a really good 
short-cut to good spelling so far as the 
adjectival endings -ihle or able are 
concerned. We therefore are giving 
you a list of the commoner words in 
pairs, to provide a contrast that may 
lirlp you to remember which are the 

a ''s and which are the i '"s. 


-ABLE WORDS 

-IBLE WORDS. 

Acceptob/e 

Accessible 

Accountob/e 

Adduc/b/e 

Approachob/e 

Admissib/e 

Believob/e 

Comprehensib/e 

Biameob/e 

Contemptfb/e 

Breakob/e 

Destructfb/e 

Conversob/e 

Convertible 

Debatdb/e 

Deduci'b/e 

Describab/e 

Discern/b/e 

Dispen$ob/e 

Dlvisib/e 

Excitable 

Illegible 


Excusable 

Expressib/e 

Governable 

Dlrig/b/e 

Indefat igob/e 

Invinc/b/e 

Insuperob/e 

Incorrigible 

Lamentob/e 

Irascible 

Limitflb/e 

Expansible 

Lovable 

Legible 

Manageab/e 

Negligible 

Noticeab/e 

Ostensible 

Passable 

Plaus/b/e 

Penetrable 

Perceptible 

Presumable 

Permissible 

Reconci lob/e 

Reducible 

Res pec tab/e 

Responsible 

Refutob/e 

Resistible 

Returnable 

Reversible 

Reputable 

Risible 

Saleable 

Sensible 

Serviceable 

Susceptible 

Traceable 

Tangible 

Vulnerable 

Visible 

A Spelling “Dictionary” 

Here follow's a 

. shoit list of woids 

which have bi‘en 

provrd by teachers 

and printers and 

writers to be easily 

mis-spelt. Sonu* 

of them w'(‘ have men- 

tinned already in 

conru'ction v\ith par- 

ticular rules or 

dilficulties, but they 

are here given in 

alphabetical order for 

your quick refcTcnce. (If you are 

having a Spelling Bee or a Quiz with a 

spelling c]uestion, 

this list will give you 

a fine selection of test words.) 

Abbot 

Actuary 

Abbreviate 

Addressee 

Abdicator 

Adducible 

Abductor 

Adieu 

Aberration 

Adjectivally 

Abridgement 

Adjudgment (but 

Abscess 

Adjudgement permissible) 

Absence 

Adjudicator 

Absinthe 

Adjunct 

Abstemious 

Admissible 

Abundance 

Adulatory 

Abyss 

Adventitious 

Accelerate 

Advertisement 

Accessary (of persons) 

Advisable 

Accessory (of things) 

^olian 

Acclimatize 

>Con 

Accommodate 

Aerial 

Accompanist 

Aesthete 

Accordion 

Affiliation 

Accrue 

Affright 

Acetic (acid) 

Ageif^ 

Acknowledgement 

Agglomeration 

Acoustic 

Aggrandizement 

Acquiesce 

Aggravate 

Acquire 

Aggregate 
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Aggression 

Asthma 

Calibre 

Crochet (knitting) 

Aggrieve 

Augur (prophet) 

Camaraderie 

Crotchet (music) 

Agitator 

Auger (tool) 

Camellia 

Crustaceous 

Agriculturist 

Aurora Borealis 

Cannonade 

Curtsy 

Aileron 

Auxiliary 

Canonical 


Ajar (door) 

Avoirdupois 

Canvas (cloth) 


A-kImbo 

Awesome 

Canvass (solicit) 


Albatross 

Awful 

Capercailzie (bird) 

Daguerreotype 

Albinos 

Ayah 

Carburetter 

Dais 

Albumen 


Carcass 

Dandelion 

Albuminous 


Caress 

Debatable 

Alfresco 


Caste (class) 

Deceased (dead* 

Alibi 

Bagatelle 

Castellated 

Deciduous 

Aliment 

Baksheesh 

Cataloguing 

Defendant 

Alimentary 

Baianceable 

Catarrh 

Deflection 

Allegeable 

Balloted 

Catechism 

Deified 

Alligator 

Biiustrade 

Caterpillar 

Demesne 

Alliteration 

Bandoleer 

Cauliflower 

Derogatory 

Allocation 

Banister 

Cemetery 

Descendant 

Allot 

Banqueting 

Centenary 

Desiccate 

Allotted 

Barcarole 

Centring 

Dilapidated 

Aluminium 

Baritone 

Chameleon 

Dinghy 

Amanuensis 

Barrel 

Chandelier 

Diphtheria 

Ambidextrous 

Battalion 

Changeable 

Dirigible 

Amiable 

Bayonet 

Chauffeur 

Disappear 

Amphibious 

Beatitude 

Chiaroscuro 

Diseased (ill) 

Anasmia 

Believable 

Chilblain 

Dissimilar 

Mpxsthcsia 

Benzene (spine distilled 

Chord 

Dissociate 

Analogous 

from coal gas) 

Chrysalis 

Doggerel 

Analyse 

Benzine (spirit obtained 

Chrysanthemum 

Doily 

Ancillary 

from petroleum) 

Cider 

Dullness 

Annul 

Bevelling 

Cinnamon 


Anoint 

Biannual (twice a year) 

Cipher 


Anomalous 

dist from Biennial 

Clangor 


Anonymous 

(every two years) 

Clayey 

Ecclesiastical 

Antarctic 

Biasing 

Clientele 

Echelon 

Antediluvian 

Bilberry 

Clique 

Ecstasy 

Anteroom 

Binnacle (Compass 

Colander 

Eczema 

Antimacassar 

stand) 

Collaborator 

Edelweiss 

Antimony 

Binocular 

Colloquial 

Effervescence 

Antirrhinum 

Bivouacked 

''olonnade 

Eisteddfod 

Antiseptic 

Bizarre 

Colossal 

Ellipsis 

Aping 

Blancmange 

Commemorate 

Embarrass 

Apoplectic 

Bogy (ghost) 

Commingle 

Embed 

Apostrophe 

Bogey (golO 

Committed 

Emissary 

Appal 

Bogie (truck) 

Committee 

Empanel 

Apparatus 

Boycott 

Commonalty 

Enmesh 

Apparel 

Brochure 

Communal 

Ensconce 

Apparent 

Broccoli 

Complement (that 

Ensure 

Appellant 

Bucolic 

which completes) 

Envelopment 

Apposite 

Budgerigar 

Compliment (flattery) 

Erasure 

Aqueduct 

Bulldog 

Condign 

Erroneous 

Aqueous 

Bulrush 

Confectionery 

Erysipelas 

Archipelago 

Bulwark 

Connection 

Escutcheon 

Arctic 

By and by 

Connoisseur 

Etymology 

Armadillo 

By the bye 

Conscientious 

Eulogize 

Ascendance 


Contagious 

Euphuistic 

Ascertain 


Corollary 

Exacerbation 

Ascetic (austere) 


Corroborate 

Exaggerate 

Asphalt 

Caddie (golQ 

Courageous 

Excrescence 

Assassin 

Caddy (tea) 

Creche 

Exercise (practice) 

Assess 

Calendar (almanac) 

Creosote 

Exorcize (drive away) 

Assurer 

Calender (to smooth) 

Courtesy 

Exhibitor 
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Exhilarate 

Exonerate 

Exotic 

Expense 

Extempore 

Extraordinarily 


Facetious 
Facsimile 
Fakabic 
Fascinate 
Fiasco 
Fidgeting 
Filleting 
Fillip 
Finicking 
Flaccid 
Flannelette 
Flannelled 
Fledgeling 
Flexible 
Florescence 
Forbear (verb ) 
Forebears (incestors) 
Foreclose 
Forfeit 
Foully 
Frolicking 
Fuchsia 
Fugue 
Fulfil 

Fumigator 

Furze 

Fusilier 


Galaxy 

Gallivant 

Gambolling 

Gaol 

Gaseous 

Gasolene 

Gauge 

Genuflexion 

Germane 

Geyser 

Ghastly 

Gherkin 

Ghetto 

Ghoul 

Gillie 

Gladiolus 

Gluey 

Glutinous 

Glycerine 

Gnome 

Grandeur 

Gruesome 

Guerrilla 

Gorilla 

Guillemot 

Gymkh»na 


Gymnasium 

Gypsy 

Gyrate 


Habiliment 

Haemorrhage 

Halcyon 

Half-caste 

Halibut 

Handkerchief 

Hara-kiri 

Harangue 

Harass 

Hare-brained 

Headachy 

Heifer 

Heighten 

Heinous 

Hei baceous 

Hereditary 

Heterogeneous 

Hiatus 

Hiccup 

Hieing 

Hinging 

Hirsute 

Holocaust 

Honorarium 

Hoopoe 

Hoping 

Horoscope 

Horsy 

Hullabaloo 

Humorist 

Hyacinth 

Hydrangea 

Hygiene 

Hypocrisy 


Icicle 

Idiosyncrasy 

Immanent 

Impeccable 

Impresario 

Impromptu 

Inaugurate 

Incidentally 

Indelible 

Independent 

Indictment 

Infallible 

Infinitesimal 

Inflection 

Inflexible 

Ingenious (clever) 

Ingenuous (innocent) 

Inimical 

Innocuous 

Innuendo 

Inoculate 

Inquire 


Install 

Insular 

Insure 

Integer 

Interrogate 

Interstice 

Intriguing 

Inure 

Inveigle 

Ipecacuanha 

Isosceles 

Isthmus 

Itinerary 

Ivied 

Ivory 

Jeopardy 

Jocose 

Jocund 

Jugglery 

Juiciness 

Kaleidoscope 

Kedgeree 

Kennel 

Kernel 

Khaki 

Kudos 

Labyrinth 

Lackadaisical 

Lacquer 

Lager 

Lagoon 

Lama (Buddhist priest) 
Llama (animal) 

Languor 

Laryngitis 

Lassitude 

Lassoing 

Legerdemain 

Leprechaun 

Leprosy 

Liaison 

Librarian 

Licence (a permit) 
License (verb to per- 
mit) 

Liege 

Lieutenant 
Lineage (ancestry) 
Liniment (embroca 
tion) 

Linguistic 

Linoleum 

Liquefy 

Liqueur 

Liquorice 

Lissom 

Literal 

Lode, tar 

Loggia 


u n 

Longevity 

Lorry 

Lousy 

Luscious 

Lustre 


Macaroon 

Machinery 

Mackerel 

Maelstrom 

Magenta 

Magneto 

Mahogany 

Mahout 

Manacle 

Mandible 

Mandolin 

Maniac 

Manikin 

Mannequin 

Manoeuvre 

Margarine 

M irmalade 

Mashie 

Massacre 

Mayonnaise 

Mazy 

Medicine 

Medieval 

Meerschaum 

Meringue 

Meter (measuring 
strument) 

Metre (rhythm) 

Millinery (hats) 

Millennium 

Millepede 

Millionaire 

Mimicking 

Miniature 

Miscellaneous 

Mischievous 

Mis spelt 

Miien 

Moccasin 

Moiety 

Monocle 

Mosquito 

Moustache 

Mousy 

Mulligatawny 

Myopia 


Naive 

Nasturtium 

Nausea 

Necessarily 

Negligible 

Nicety 

Niece 

Nincompoop 
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Oasis 

Paging 

Petulance 

Primeval 

Obbligato 

Palette 

Phenomenon 

Principal (chieH 

Obedient 

Palfrey 

Phlegm 

Principle (law) 

Obese 

Palliasse 

Phosphorescence 

Prise (force open) 

Oboist 

Panacea 

Phosphorus 

Privilege 

Obscene 

Papyrus 

Physicist 

Proffer 

Observatory 

Paraffin 

Physique 

Propaganda 

Obsession 

Parallel 

Pianoforte 

Propeller 

Obsolete 

Parallelogram 

Piccaninny 

Prophecy (noun) 

Ochre 

Paralyse 

Piccolo 

Prophesy (verb) 

Odorous 

Paraphernalia 

Picaresque 

Propitious 

Odyssey 

Paroxysm 

Plague 

Proscribe (denounce) 

Offence 

Parquet 

Plain-sailing (fig ) 

Prescribe (set down; 

Offensive 

Passable 

Plane-sailing (naut.) 

Pseudonym 

Offertory 

Pebbly 

Plausible 

Psychology 

Olfactory 

Pedalling 

Plebeian 

Psychiatry 

Ominous 

Pedlar 

Pleurisy 

Ptarmigan 

Omission 

Peewit 

Poignancy 

Pterodactyl 

Omniscient 

Pencilling 

Pomegranate 

Ptomaine 

Oneself 

Peninsula 

Possess 

Puerile 

Opossum 

Penniless 

Postilion 

Pygmy 

Opposite 

Perceive 

Potato 

Pyjamas 

Orangeade 

Perennial 

Practice (noun) 

Pyrotechnic 

Ordinance (lule) 

Perfunctory 

Practise (verb) 


Ordnance (cannon) 

Permissible 

Precedent 

Quarrel 

Orgy 

Perquisite 

Prestige 

Quarrelier 

O '"diate 

Personnel 

Pretence 

Quarrelsome 

Ossified 

Petroleum 

Pretension 

Quay 
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Querying 

Queue 

Quinsy 

Quixotic 

Quotient 

Radiator 

Radish 

Raisin 

Ransom 

Ratio 

Recognize 

Reconnaissance 

Reconnoitre 

Reflection 

Remembrance 

Reminiscence 

Renaissance 

Reprieve 

Resplendent 

Resusciute 

Rhinoceros 

Rhododendron 

Rhubarb 

Ricochettmg 

Rinse 

Risible 

Rissole 

Rivalling 

Rivalry 

Rosmess 

Rottenness 

Rubicund 


Saccharine 

Sacrament 

Sacrilege 

Sacrosanct 

Saddler 

Sapphire 

Satellite 

Sceptic 

Schottische 

Sciatica 

Scimitar 

Scintillate 

Scythe 

Sedentary 

Seize 

Septic 

Shako 

Shallot 

Shillelagh 

Siege 

Silhouette 

Siphon 

Siren 

Sobriquet 

Soliloquy 

Somersault 

Soot I ness 

Spongy 
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Spontaneous 

Stationary (fixed) 

Stationery (paper) 

Stereotype 

Stiletto 

Stomachic 

Stupefy 

Stymie 

Subpoena 

Subterranean 

Subtle 

Succinct 

Summary (shoit) 
Summery (summer 
like) 

Supererogatory 

Supersede 

Suspicious 

Sycamot e 

Sycophant 

Symmetry 

Synonymous 

Syringe 

Synngemg 


Tangible 

Tattoo 

Teetotaler 

Teetotum 

Termagant 

Terpsichoiein 

Thieving 

Thraldom 

Titillate 

Tobogganing 

Tonsillitis 

Tragedian 

Tremolo 

Tunnelling 


Ubiquitous 

Umbrella 

Unctuous 

Underrate 


Veld (S Africa) 

Velocipede 

Venal (sordid) 

Venial (pardonable) 

Veranda 

Vermilion 

Veterinary 

Vicarious 

Vicissitude 

Victualling 

Vinegar 

Violoncello 

Virtuoso 

Viscous 

Voracity 

Vying 


Walrus 

Wassail 

Welsher 

Whereabouts 

Wherewithal 

Whimsy 

Wilful 


Woebegone 

Woollen 

Wraith 

Xylophone 

Zigzagging 


Punctuation 

Howevd well you form youi sin- 
tduos, ho\\(vti good yoiii spelling, 
join giammar and youi style, you 
cannot jiist wiitr on and on. filling page 
altd page without a stop 

Stops in your wilting are known as 
punctuation, and while there are no 
lind and fast rules about punctuation 
that (4I11 b( ( ompau d with giammatieal 
or spilling rul(s, tluic .11 c certain prm- 
iipUs to b( obsdvid It a piece of 
VMiting is meant to bt nad or spoktn 
aloud tlu main jnirposi ot jmnctuation 
bdoincs (l(ai Ihc insdtion of piinc 
tuition maiks indicates tin natural 
pausis that tin spiakir will havt \o 
m ik( in 01 de r to conve y th( si list most 
lucidly But writing (ven if it be 
iiKanl to b( read onl\ — not aloud 
should bi punctuated as an aid to tin 
b( tt( I und( rstanding of its conic \t 

lo day, we U nd to wiitc sliort, crisp 
scntdicis tciminitcd by full stop, or 
piiiod bifty ycais ago, even tin 
mastds of knghsh prose tendi d to 
wiiti ixtiirnily long sintcjids, which 
compt lied the use of tin Itssi r ])unelua- 
tioii marks, the comma, the colon, 
semicolon and marks ot parenthesis 
I hen IS no mathematical formula lor 
the use of pumtudtion marks Punc- 
tuation vdiKs, as we have shown, from 
one ag( to anotln i , and from one writer 
to another You will even find in the 
works of one fiist-class writer of 
l£nghsh an inconsistency in punctua- 
tion 

Once again, as we cannot repeat too 
oftdi, in any attimpt to explain the 
magic art of writing, the best way to 
aciiune it is to study the masters 

Ihe Full-stop ( ) This is the basic 
punctuation mark the point. The 
word punctuation is derived itself from 
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the Latin word for point and you will 
notice its kinship with the word punc- 
ture. The full-stop ends a sentence. 
The next sentence begins with a capital 
letter and you will remember that it is 
generally considered bad style to com- 
mence a sentence with a preposition. 
Even this old and respected rule is, 
however, frequently broken in good 
modern prose. 

The full-stop is also used at the end 
of a woid which has been abbreviated 
or shortened. Such abbreviations tend, 
however, to become' words in tlieir own 
right, ^ and the full stop is dropped. 
When the word departmi'ut is sp(‘lt 
d(*pt. the full-stop persists, probably 
because no one attempts to considtT 
the abbn'viation a word on its own. 

Making Your Meaning Clear 

The Comma (,). This mark of punc- 
tuaiion is very much ovei worked 
to-day. It might be described as the 
mark which indicates the shortest or 
sliglitest pause. It should not be used 
when the formation of the sentence 
produces breaks naturally. On the 
other hand, it should not be omitted if 
its inclusion makes a meaning clearer. 
Where a more definite break occurs, 
this should be marked by a semi-colon. 

The Semi-colon (;). The v( ly nature 
ot this punctuation mark is an excellent 
indication of its proptT use. It is at 
one and the same time a comma and a 
full-stop. Its value lies somewhere 
between the two. 

The Colon (:). This punctuation 
mark is not very popular in modern 
writing. It is generally used to indicate 
the beginning of a list or of a quotation 
rather than as a mere sign of pause or 
break. It is, however, a valuable 
punctuation mark for making out of 
two short opposed sentences one well- 
balanced contrast. For example — 
“ Mary is good : Jane is not.** 

Be Sparing with the Dash 

The Dash ( — ), In modern journal- 
ism, if not in more literary writings. 


the dash is used frequently, as an easy 
alternative to the correct punctuation 
mark. You should try to use the cor- 
rect mark, not the dash, because the 
dash has some special purposes of its 
own for which it is really usefui in 
writing. (1) To show hesitation. The 
dash is most valuable in such a sentence 
as this. “ Shall I say adieu — or au 
revoir.** (2) To indicate the internip- 
tion, or a sudden turn of thought. 
“ No OIK' in the clas^ except Tom - 
would be so stupid.*’ (3) To him it an 
exj)lanation, *‘ This book — I^icroRiAL 
Knowlkpgk -is desigiK'd to bring you 
sucec'ss.** (4) To create a surprise at 
(he end of a sentence. For example. 

He cried for water— and they brought 
him wine.*' (5) To sum up a list. 

* She poss('ss(*d gowns, fins, jewellery — ■ 
finery of ev(‘ry kind.** (6) For paren- 
th(*ses, that is, a word or words in- 
serted in a st'ntt'iice which is gram- 
matically completf' without them. For 
example ■“ The Prime Minister -I 
saw him -was not smoking a cigar.** 

The use of dashes for parentheses in 
this way is not advised. There is a 
better alternative. Brackets can be 
used when the al)ove sentence would 
become “ The Prime Minister (I saw' 
him) w'as not smoking a cigar.*’ If 
i»f ickets arc' used exclusively for paren- 
tii sis tlKTc can be no confusion. As 
sliown by (i), (2), (3), (4), and (5), the 
dash has other uses. When a reader 
conies upon a dash, he may assume' that 
a parentlu'sis has begun, only to dis- 
covi'r that the final dash never appeared 
and that he is not, in fact, reading a 
parenthetical clause at all. 

When to Use Inverted Commas 

Quc’^tation Marks (“ **). These marks 
are generally refcrrc'd to as “ inverted 
commas.** Their primary use is to 
introduce the actual w'ords of a speaker. 
For example : John said ** I shall 
arrive at noon.** The y are, however, 
also use d to mark a passage taken from 
another book. In this use they are 
strictly quotation marks. In written 
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as distinct from printed English, in- 
verted commas may also indicate the 
title of a book or play, or a picture, 
piece of music, etc. Thus : They 
listened to the Moonlight Sonata." 

The printer can avoid the necessity of 
using inverted commas in this way by 
using italic type : They listened to the 
Moonlight Sonata. Both in printing 
and writing inverted commas an* used 
when a word is b(‘ing quoted and not 
being used for its meaning in the 
sentence. For exampk* : Then* an* 
too many " don'ts " in Jimmy's con- 
versation. Quotation marks havt* yet 
another purpose* : to show that a word 
is not being us(‘d in its literal or usual 
sense. They watched the " shadows " 
on the cornlield. Without quotation 
marks this would imply that the 
shadows of clouds or tn'cs were visible 
on the corn. With the quotation marks 
it may indicate the light jmd shade of 
the growing corn wlien moved by the 
wind. 

Remember when addressing letters 
that the name of your friend's house 
need not go in quotation marks. Noi 
in gt'iieral writing need the name's of 
ships, aeroplanes, lailway trains and 
so on, unless there is any risk of con-, 
fusion. He saw it in " The Sun " 
would immediately indicate that he saw 
it in a paper called The Sun. Without 
the (juotation marks one might be 
tempted to suppose that he had been 
making observations in a solar obser- 
vatory. 

Note. Single inverted commas are 
used for a quotation within a quota- 
tion. Example : John said, " I could 
just hear Frank call ' Let us go home,' 
and I knew they had finished." 

The Apostrophe (’). The apostrophe 
has two uses in English writing : to 
indicate that a letter has been omitted, 
or to indicat (* the possessive. 

The Play's the Thing is a good 
example of ( 1 ). Hen* the apostrophe 
is inserted to indicate that the letter 
i has been omitted from the words 
" play is." The use of the apostrophe 


for this primary purpose in words like 
don't, can't, shan't, is particularly 
interesting. It is, of course, strictly 
correct to use the apostrophe, 'riiere 
is, however, a tendency nowadays to 
omit it from cant and dont, which of 
course stand for ‘‘cannot " and“do not” 
but have become to some extt'nt words 
on their own. Some writeis including 
George Bernaid Shaw have favoured llu* 
omission of the apo‘"trophe. Caie 
should be taken in .spelling the word 
" its." This may mt'an either it is, in 
which case it should liavc an apos- 
trophe- - it’s, or it may bt* th(* po.ssessive 
of the pronoun it, in which case it does 
not have an apostrophe. "Its name is 
chocolate and it’s good to eat." 

In a Possessive Sense 

The use of apostioplu* 's at th^ end 
(»1 a word to iudualr tin* })ossessive, 
is with most singulai words a verj^ 
easy rule to follow. Instead of the 
" cap of the boy " you say " The boy’s 
cap." When tlu* word is in the phnal, 
however, the apostrophe conies aftii 
th(* s'- - the bov*^’ caps. 

Where a singular word alrt*idy ends 
in .s, it was previously the custom to 
make it possessive by adding an apos- 
trophe without any further .s*. 'I'liis still 
applies in English poetry, but in 
normal prose and curn*nt (onversation 
we add the apostrophe* '.s. For example, 
St. James's Road. 

The Question Mark (?). This punc- 
tuation mark explains itself. Its only 
proper use is at the end of a direct 
question. It has no other proper use 
in good written English. For example, 
you would not put a question mark at 
the end of the sentence " I asked him 
where he was going." You would, 
invariably, at the end of the direct 
que.stion " Where are you going ? " 
A question mark should never be used 
in the middle of a s(*ntence to indicate 
a joke or make a doubting comment. 
For example, you would not write 
" Johnny has painted a picture (?) of 
a sunset." If you really wish to indi- 
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cate that Johnny’s effort isn’t really 
much of picture, you can say so in 
many better ways. 

To be Used With Care 

The Exclamation Mark (!). Perhaps 
the best guide to the use of the exclama- 
tion mark at th(^ end of youi sentences 
is to say that it expresses emotion. It 
is a mark of bad writing to use too 
many exclamation marks. The words 
themselves will express all th(‘ emotion 
that is nec(‘ssary in most cast's. Ex- 
clamation marks should bt' list'd after 
interjections, such as ah, oh, or after 
short phrases used as interjections, such 
as My goodness ! " By Jove 1 ” 
Exclamation marks should also pro- 
perly follow short (‘motional sentences 
such as ” What a tragtxly ! ” " How I 
love you ! ” The t'xclamation mark is 
pioperly list'd when you apostro- 
phist* a pi‘i-son or thing, My trusty 
sword ! ” “ You darling ! ” There is 
yet another use of this interesting punc- 
tuation mark, and one which should be 
carelully considt'red. It is sometimes 
permissible to insert it at the end of a 
sentence which is not to be taken 
litt'rally, or which has a surprise element 
in it. For example, Mr. Jones is, of 
course, an extremely imirortaiit per- 
son ! " They arrived at the desert(*d 
cottage only to find it inhabited ! ” 

The use of exclamation marks aftt'r 
sentences like these can generally be' 
allowed if the words themselves do 
not fully and effectively express the 
meaning and the tone you intend. 

When Two Words are One 

The Hyphen (-). The hyphen indi- 
cates that two or more words are to bt' 
regarded as one. You cai'^jot go far 
wrong in your use of hyphens if you 
remember that they are used to form 
one word. All that prevents them 
being run together without a hyphen, 
is possibly the clumsiness of the word 
which would result. The tendency is 
for hyphenated words or phrases to 
drop their hyphens when the compound 


idea has becoim' acct'ptable and 
familiar. A flying boat would be a 
miraculous shij) that travi'lled through 
the air, a liying-boat is a special kind 
of flying machine which lands on and 
takes off from the water. It will 
probably become “ flyingboat.” 

In your writing, of course, hyj)h('ns 
are used at the end of your lini* wIk'ii 
you have not room to comphle the 
word. You break it off wlu re loii- 
veiiient (and this should bi‘ at t)i» t'lid 
of a syllable), inst'rt a hyjflier and put 
the remainder of the word at the 
beginning of thi next liiu*. (No second 
hyphen is necessary.) 

General Note on Punctuation 

Punctuation, commonly called 
“ stops " in writing, has a real purpose 
in assisting meaning. It is not just a 
sort of decoration, or a way of enabling 
you to look clever. So use your punc- 
i nation carefully and sparingly. You 
will notice that throughout your leading 
and throughout this article, ec'rtain 
words are printed in italic type. This 
is a form of punctuation in order to 
stress or pick out a word or phrase. 
You cannot, of course, employ it in 
your handwriting, nor can you use it 
on the average tyi>ewriter. In wiiting 
or typing, therefore, when you wash to 
italicize a word, it is customary to 
underline it, but be extremely spaiing 
with your underlining. 

The Words You Use 

Having got ovtT the inititd dithculty 
of English grammar and Englisli spell- 
ing so that you compose your wiiting 
correctly as a purely mechanical pio- 
C(‘ss, you can begin to think of style or 
character in writing. If all proficient 
writers were merely masters of gram- 
mar and spelling, they would write in 
practically the same way, yet you know 
that there are differences in style of 
writing just as there are different tones 
of voice in speaking. 

Broadly, style arises from two main 
causes. Firstly, the vocabulary or 
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words at the disposal of the writer ; 
secondly, the way in which he uses them. 
This of course is apart from the fact that 
he will use them grammatically. The 
average man in a job which docs not 
involve writing, uses at the most two or 
three thousand different words in his 
daily speech mid in the few letters he 
writes. The business man will use 
many more, and the professional writer 
or journalist will use most of all, perhaps 
30,000 or 40,000 diffcTcnt words. 

Acquiring a vocabulary in your own 
language is not a question of solemnly * 
sitting down with a dictionary and 
memorising long lists of words. If you 
arc learning a foreign language you 
may have to do this in a modified 
form ; but you acquire your own 
vocabulary largely by observant rt^ad- 
ing and listening. To the intelligent 
person the building up of an extensive 
vocabulary is a natural process, and by 
reading most people bring about an 
improvement of their vocabularies, as 
well as by experimenting with woids 
and their opposites. 

The cross-word puzzles, which appear 
in nearly every daily paper, are to a 
very large extent a game of synonyms 
and antonyms. Crosswords are a lirsf- 
class game for improving your fund 
of words. 

By far the greatest number of words 
in the dictionary, however, have no 
synonyms or antonyms, but exprc.ss 
one precise and specific idea. They 
name one thing. No other w'ord will do. 
You can best add to your list of .such 
words by observant reading of all 
kinds. 

There are of course many words 
which are special or technical. It may 
be that they belong to a particular 
business, trade, science, or industry. 
Such words would not normally be 
required by persons other than those 
concerned in the particular field. But 
no word however specialised should 
be ignored. There may be a time when 
you would wish to use it, not neces- 
sarily to describe the thing to which it 


applies, but perhaps to make more clear 
your description of something else. 
You are now beginning to use what arc 
known as “ figures of speech." You 
are employing a word incorrectly, not 
so much for its strict definition, as for 
the clear suggestion it gives. 

Synonyms and Antonyms 

Hate is a crisp, simple English word 
with a very definite meaning ; it is one 
which i>erhaps unfortunately a child 
learns almost as soon as he learns the 
word love. Now here are some syno- 
nyms of this short word hate. Dislike, 
detest, abhor, loathe, abominate. You 
can see that these words cover various 
degrees of hating, some express more, 
some less, intensity, and some express 
it more urgently. Dislike would seem 
to be the least intense ; abominate the 
strongest. There is in tin* word abomi- 
nate a sense that the hate has been 
carefully considered, endures for a long 
time, and is strong and unchangeable*. 
If you are learning to be a stylist in 
your writing you will pick the one word 
that fits most closely to the sense, so 
that you make your reader appreciate 
the feeling as you feel it. 

The opposite of a synonym is an 
antonym, a word which express(*s the 
contrary or negative idea. Good is the 
antonym of bad. With a wide selection 
of synonyms and antonyms at your 
command you will sec how easy it is 
to keep monotony out of your writing, 
to give it force and balance. Con- 
sider the word hate, you may write I 
hate people who tell tales." You may 
use any of the synonyms of hate to 
improve the sentence and you may also 
employ the antonyms of hate by 
turning the sentence around — you can 
say simply " I do not like people who 
tell tales." 

These are, of course, very easy words 
and ordinary examples, but you can 
acquire a wide and varied vocabulary 
if you are mentally alert both to new 
worcs you see in print and to new words 
you hear in conversation, on the radio. 
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MonJiuU, 

PAPYRUS ON WHICH IHt ANCILNIS WROTE 

p<ji maiu Kiitii i pipvnis wa-. by l^>c bfjypliins as we 
HOW iisc*])ip<.i ItH w 1111^ p irpfnes Itwismidt from the pith of 
till p«])vni j)lant >. items, m )is|eneil with watei and lompxessed, 
often with the ml of t > form .i slieei Onr photo^r iph 

show'' in ancient pip>rus whicii is in piote^s of beini’ restored. 

SOME USEFUL SYNONYMS 


in tho cinema, or at 
the theatre. Sucli 
ah^rtness requires 
tiaining. 

When you hear a 
new word, or see it, 
you must not allow 
yourself to slide over 
it, merely picking up 
the general meaning 
of the sentence. You 
must allow your mind 
to focus on the word, 
study what it looks 
like, or consider how it 
sounds. You should 
then take the first 
opportunity of finding 
out its meaning. This 
you can do either by 
asking someone who is 
^ e 1 y to know, a 
parent, a teacher, or 
.an older friend, or by 
looking up the word in 
the dictionaiy The 
last method is perhaps 
the best, but it re- 
quires, naturally, a 
little more effort. But 
wiiatevfM' you do, don't 
let the chance of 
ac( [Hiring a new woid 
slip by you. 

In this w.iy you will 
gradually have, as it 
were at yoiii fmgei tips, a woid toi each 
idea you wish to convey, and s\u h is (lu 
variety and llexibility of the English 
language you will have not only a woid 
for each idea, but several woids. Youi 
vocabulaiy will m fact include smi » 
iiyms which wall enable you v( ly oltm 
to express more than the ij*»ie iiuan- 
ing. With them you can intiodim' 
mood, speed, light and shade, and you 
will select the paiticulai syuoii}^!! 
which best fits the general feeling .is 
well as meaning you are striving to 
convey. Here are some examples ot 
synonyms to illustrate the selectivity 
of our mother tongue. 


ABBREVIATE abridge, curtail, condense, com- 
press. epitomise, lessen, reduce, shorten. 
ABHOR abominate, detest, hate, loathe. 

ABLE capable, competent 

ABODE dwelling, habitation, residence. 

ABSORB engross, engulf, imbibe, swallow 
ABUNDANT ample, copious, plentiful. 
ACCEPTABLE agreeable, grateful, welcome 
ACCOMPLISH complete, effect, achieve, fulfil, 
execute, realise, finish. 

AGITATE shake, disturb, move. 

AID assist, help, succour, relieve 
ANGRY passionate, hot, irascible, hasty. 
ARDUOUS hard, difficult, laborious. 

ARTFUL crafty, artificial, deceitful, cunning, dex- 
terous. 
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BACKWARD loth» unwilling, reluctant, averse, 
undeveloped, slow 

BECOMING suitable, graceful, decent, meet, 
fit 

BRIGHT clear, shining, sparkling, brilliant, glis- 
tening, glittering, lucid, resplendent, clever 
BUSINESS- trade, calling, occupation, avocation. 

profession, employment, work 
CALL exclaim, cry. invite, name, summons 
CLEVER skilful, able, talented, gifted, ingenious, 
expert, proficient 

CLUMSY awkward, uncouth, bungling, unhandy 
COURAGE heroism valour, bravery, firmness, 
fearlessness, daring 

DECLARE— announce, pronounce, testify, pro- 
claim, assert assure, affirm 
DIE expire, depart, perish, wither, decay, 
languish 

EAGER— earnest, excited, ardent, impetuous, 
quick, vehement 

EXPLOIT- feat, accomplishment, achievement, 
deed, performance 

FALSEHOOD fabrication, fiction he. untruth 
FAMOUS celebrated, eminent renowned, distin- 
guished illustrious 

GENEROUS liberal, bounteous, beneficent, muni- 
ficent noble kind 

GUARD protect, defend shield, watch 
HEALTHY well, sound, wholesome salutary, 
salubrious 

HUMBLE meek, lowly, subdued, modest, un 
pretentious, unassuming 
IMPLY mean, signify, denote, involve 
JOY— happiness, delight, rapture, ecstasy, plea- 
sure 

KEEP— detain, hold, support, retain, maintain, 
reserve 

LANGUAGE tongue, speech, dialect, idiom 
LOVE affection fondness, devotion, liking, parti- 
ality sympathy infatuation 
LUXURY profusion, abundance, excess, extrava- 
gance 

MAGNIFICENT noble, grand, sublime, glorious, 
splendid, superb 

MYSTERIOUS hidden, dim, dark, obscure, mystic, 
latent 

NAKED exposed, rude, unclothed, uncovered, 
simple, plain 

NAME cognomen, appellation, title, credit, repu- 
tation, denomination 

NOURISH feed, uphold, maintain, cherish, nur- 
ture, support 

OBEDIENT submissive, compliant, yielding, duti- 
ful, obsequious, respectful 
OFFENSIVE abusive, insulting, impertinent, in- 
solent. rude, obnoxious, mean 
OVERWHELM overpower, crush, upturn, sub- 
due, overthrow 

PART- share, portion, division, piece, section 
PLAY— recreation, amusement, pastime, game, 
romp, relaxation, entertainment, 

PLEASURE- satisfaction, delight, happiness, enjoy- 
ment, |oy 


PUZZLE confound, perplex, mystify, bewilder, 
entangle 

QUIET <alm, repose, tranquillity, rest, ease, 
peace, placidity, stillness 

RAVENOUS voracious, rapacious, greedy, hun- 

gry 

REWARD recompense, remuneration, compen- 
sation. satisfaction 

ROUGH harsh, uncivil, rude, uncouth, un- 
mannerly. unpolished, rugged, severe 
SARCASM satire, irony, ridicule 
SECURE safe, certain, confident, sure, procure, 
warrant 

SYMPATHY compassion, condolence, agreement, 
commiseration 

TALK conference, discourse, chat, conversation, 
sermon, communication, lecture, dialogue 
TEACH -instruct, direct, educate, enlighten, 
coach, expound, lecture, tutor 
TRUE honest, candid, sincere, reliable plain 
upright 

ULTIMATE last, final, end, latest 
USE practice, custom, habit, service usage ad- 
vantage. utility 

VALUE price, worth, rate, account, regard 
respect, appreciation 

VISIBLE apparent, discernible evident distinct 
manifest obvious, plain 

WARMTH fervour, ardour, cordiality, heat fer 
vency, glow, zeal, animation 
WONDERFUL— strange, curious, astonishing, sur- 
prising, marvellous, admirable 
YET —but, however, notwithstanding, neverthe- 
less, still 

ZEALOUS concerned, earnest, ardent, anxious, 
enthusiastic, warm 

Ihcie IS of couise oik iinpoit.int 
fdctoi in tins nidgu dit ol vMitin^, 
about which vtiy htth" has bttn said 
in tht sc pdgts, .ind th.it is (iraniiiiar 
You will Icdrn this dt school and nowa 
days It IS not madt* (putt such a loni- 
plicatcd, dry-as-dust subject as it was 
only a few years ago. Grarnmai is to- 
day regarded as the servant of the 
language, not its master 

It is something to be leaiiud oi 
undci stood when one is young so that 
there is no need to worry too niucli 
about it later, because by then its 
mam rules have become almost an 
instinct. Correct speech and coirict 
writing are less a matter of rules and 
legulations than of clear thinking, just 
as good manners depend less on stiict 
rules than the simple instinct of showing 
consideration for others. 
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Human Bo(i^ 



A AAarvellous A^acliinr 

and 

WLt It Do« 



i('lls .irt“ imt all .ilikc , thuv var\ in .ippcardnce .ocording lo the special wrjrk tlu> have to do 
Muscle cells .ire puked ckisrl>, like sardines in a tin, arul bundles of them arc bound togrther 

ill fibrous sheaths 


HOW THE BODY WORKS 


P HYSIOLOGY tells you how your 
body “ works/’ It would iK'od 
sevtTal laige books to tell you all 
about it ; and you would need to spend 
si‘V(*ral years using a niicroscopt' and 
doing experiments to help you to 
understand what was written in the 
books, Heie it is only possible to give 
you a very simple and general idea. 

A Wonderful Machine 

The body is sometimes said to be like 
a machine or a motor car. In some few 
ways this is quite true ; but your body 
is much more wonderful than a machine 
A machine can ’’ go," and after a time 
it wears out ; but it cannot grow, it 
cannot produce young ones like itself, 
it cannot repair itself while it is still 
working, and— above all — it cannot 
think. Every living being, therefore, 
does some things that no sort of 
machine can be made to do ; and many 
living things can think to some extent. 
No animal, however, can think so well 
as an adult human being, or even so 
well as a small child ; so that the 


human brain is the most wondeifiil 
thing in the world. 

In many ways the body is like a 
whole nation, consisting of millions of 
tiny citizens, each wwkiiig steadily and 
contentedly at his owai special job. 
Some are members of the government, 
ainl some of local committees in charge 
ot certain jobs ; some are members of 
a defence army ; some aie chemists, 
some scavengers, some messengers, 
some tiansport workers ; some arc 
actually little living machines, little 
living factories and living laboratones ; 
some occasionally rebel, refuse to stick 
to their jobs, and attack their neigh- 
bours. In fact, nearly the whole work 
of a nation goes on within your body, 
except farming and fishing and mining ; 
for your body has to " import " its food 
and other " raw materials " ; but here 
again your body is unlike a machine, 
for it can decide what it needs, and 
plan how to supply its needs. 

We call the stuff of which our bodies 
are made " tissue." Thus muscles are 
made of " muscle tissue," bones of 
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" bone tissue,” and so 
on. We can recognise 
the different sorts of 
tissue under the micro- 
scope ; for, although 
they are all composed 
of cells, the cells of 
each sort of tissue are 
different from the cells 
of other sorts of tissue. 

Ilow You Grow 
All living stuff — 
plant and animal — is 
composed of cells ; 
and cells, or at least 
some of them, can 



exist separately as . ^ s v 

single cells, which sl,aulhdtaunlirtkf.uork 

absorb food material making new cells 

from their surround- in onitr to \ou must m i 1 v« iuw tissm St) til it l)()(l\ 

- L 111 bttoiiie tilUi anti hi uit r \«)U iJ o nutl nt v\ tissm to 

mgs, keep what is \ourstlf IS wilt n \oui 111 sli liL ils illtTmtlmK 

useful to them, and Ot \our fmgtr Htn \ou SIC i pinnt ttll du idinf' mto Uv > 

get rid of the rest- uiis 

together With the ir own \\dst( in«ittrial two cells oni Cfll beiomn two (tils, 
Cells increase by simply dividing into tadi txactly like th( “patent cell 

/A/s is hoik. \ou pyou 

D d C II dividt ancl 

that you have to pro- 
vide material to make 
good the " wear and 

tear ” as well as 
material for growth. 

In doing its work a 
coll uses up fuel, just 
as a motor engine does. 
The burning up (” com- 
bustion ”) takes place 

• w»* . .A, without flame, of 

\pet tally tirau n for tkii uork COUrSe ^ but it liceds 


Dead Cells. 

be/ng cast orr 



WORN-OUI SKIN CELIS 

\our skin w( ars, just like ^ our shots or < lotln s- but ^ou if pan 
it yoiirsflf by making new cells to rt place those that an worn 
out H(u >ou see worn out cells being shed from the sin face 
of Liu skin 


oxygen (one of the 
gases in the air we 
breathe) just as mucli 
as an ordinaiy iii< dot s 


HOW THE BODY WORKS 


2II 



WHAT I HE SKIN IS MADE OF 

I liL skiiu out mis in im (lilK n nt sort of tissm ilictlitt iidU Us Jii t )]> in ( illi 1 rit 

kIIs thc\ i>r)t<ittlu mon di lie itc stiu tiircs iindi rnt itli Ih n. in ils inus h nils lit 
ct 11s film nils iRTNis ind blood \(ssils burs ind s))t ill c,l iiids w itli 1 i ->il< 1 tiilnsfMM it 
iiids) which open it the pons of the skin llu b mIv t; is n I is in d its w isti inilttr in 
the swe it which conus ii mi the millions of sw» it gl in Is in the skin 


Ihe nidUiials for giowth cind repair 
and the fuel for energy to do work all 
tome from youi food, and this food 
material is carrud lound thi body by 
the blood , the o\ygtn foi combustion 
IS earned by the blood too , and all thi 
waste materials of wear and tear and 
of combustion are removed from tht 
tissues by the blood. 

The Framework of the Body 

Steel and concrete, bricks and wood, 
provide a satisfactory fiamework for 
buildings , but the body needs a veiv 
special sort of framework It must be 
such that it contains strong “ houses ” 
for some of the important oigans, such 
as the biain ; it must be flexible — 
capable of movement, and these move- 
ments of many different sorts, so that 
we can walk, use our arms, bend and 
twist our bodies, and raise, lower and 
turn our heads , it must be sufficiently 
strong to stand a good deal of rough 


usage , and yet it must not be too 
heavy, and it must, for rnanv 
be abh to grovu tind to grow gradually. 
So that it may fulhl .ill thisi requm- 
m Ills it is made of that n markable 
substance bone 

Bone is nearly twiee as stiong as oak 
— a cubic inch of hard bone will support 
a weight of 2 tons It is elastic, so that 
it springs back into shape after some 
degree of bending , m some par^s of 
the world where suitable wood is scaiee, 
the natives use animals' iibs for thiir 
bows. If bone is bent so fai that it 
break*-, it can mend itself by giowing 
fie^sh bone to join up the broken ends 
With all this, bone is hglit in weight 

The bony franiewoik is made up of 
over 200 sepaiate bones, wojideilull> 
jointed and held together by strong 
bands and muscles I hue aie joints 
which work very much like the hinges 
of a door, which can “ open and shut " , 
your finger joints are exampk s of this 
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sort. There are “ ball-and-socket ” 
joints (smooth rounded knobs fitting 
into hollows) like those of the shoulders, 
which allow movement in almost any 
direction. There are pivot joints, and 
gliding joints. There is the backbone, 
which is something like a string of 
cotton reels separated by layers of 
india-rubber, and which can bend and 
twist and yet is sufficiently strong to 
enable you to drop from a height on to 
your feet without collapsing into a 
heap or injuring yourself in any 
way. 

Just as each part of a bridge, designed 
by an expert engineer, is arranged so as 
to withstand all the strains and stresses 
which it will have to bear, so each bone 
and each joint of your body is so con- 
structed that it can do all that it has to 
do. 

What the Muscles Do 

Over all this bony framework are the 
muscles. A muscle is able to alter its 
shape, as you realise when you bend 
your elbow to display your bulging 

biceps ” muscle. A muscle lies limp 
and inactive when it is not doing work ; 
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CARTILAGE CELLS 

The suriace of bones which move against one 
another in a joint are covered with a smooth, 
glistening tissue called “ cartilage.” You can 
sec this tissue on the knobs of the drumstick 
of a chicken before it is cooked. 


but when necessary it can increase its 
thickness and at the same time lessen 
its length. If the two ends of a muscle 
are attached to two bones, then when 
the muscle shortens itself it pulls the 
two bones towards one another. A 
muscle cannot push — it can only 
shorten itself and pull, and so you will 
find that muscles and groups of muscles 
often work in pairs; as an instance 
one group of muscles pulls and makes 
your fingers bend, and another group 
of muscles pulls and brings your fingers 
out straight again. 

When you use a machine, it wears 
out a little. When you use a muscle, 
it, too, wears out ; but your body very 
soon makes good the wear, so that the 
muscle does not become smaller— in 
fact, the more often you make a muscle 
work hard, the bigger it becomes. You 
may have envied the magnificent- 
looking muscles of a blacksmith or a 
weight-lifter ; but, unless you really 
need these heavy, bulging muscles for 
your work, it is certainly not worth 
while trying to develop them. Most of 
us need a reasonable amount of strength 
combined with activity and*' liveliness, 
and above all, we need general fitness ; 
so that it is wiser to go in for outdoor 
games than to exercise with heavy 
dumb-bells. 

Our Waterproof Covering 

The whole of the body is protected by 
a living garment of skin ; but the skin 
is something more than a waterproof 
covering — it is an organ which has most 
important work to do. 

The skin has fine nerves, which take 
information to the brain. If you hold 
your hand too near the fire when you 
are making toast and are in danger of 
burning it, the nerves in the skin of 
your hand flash a message to the brain 
" We are being burnt I " Your brain 
at once flashes orders to the necessary 
muscles, and they snatch your hand 
away. There are actually separate 
nerve endings in your skin to receive 
sensations of heat, cold, and pain, as 
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well as nerve endings which simply 
report touch." 

Keeping the Temperature in Order 

The temperature of the body must 
remain nearly constant if we arc to be in 
health. A great deal of surplus heat is 
produced in the tissues of the body, and 
unless this were got rid of we should 
soon be in a state of high fever and die 
of " heat-stroke." The skin has a great 
deal to do with the regulation of the 
temperature ; it assists to keep the 
right balance between the amount of 
heat produced and the amount given 
off by means of its blood-vessels and 
its sweat glands. The blood which is 
circulating in the skin blood-vessels 
gives up a good deal of its heat to the 
air on the surface of the skin ; and the 
skin can regulate the amount of blood 
in these vessels by narrowing or widen- 
ing them. When moisture evaporates, 
heat is taken up from the surroundings, 
which become cooler in consequence. 

When we are producing a lot of heat 
during a game, the skin pours out a 
great deal of sweat which evaporates ; 
and during this evaporation, much heat 
is taken up from the skin. At the same 
time, the blood-vessels of the skin 
widen, bringing more blood to the sur- 
face, and so the rate of cooling is 
increased. 

Yet another very important work of 
the skin is helping to get rid of some ol 
the waste products from the blood ; 
this waste is dissolved in the sweat. In 
certain diseases, the kidneys— those 
great blood filters — are unable to work 
properly ; and wo can make the skin 
do extra work, and get rid of the waste 
which is usually removed by the 
kidneys. 

Why the Blood “ Circulates ” 

" Circulation " means " going lound 
and round." Blood has to keep on 
going round and round your body as 
long as you are alive, whether you are 
awake or asleep. It does not just 
wander about aimlessly- it is driven 
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round along certain paths, collected 
up again, sent out to be cleaned 
and renovated (so to speak), collected 
up again, and then sent out on another 
journey. The organ ’* which keeps 
thi' ciiculation going is the heart. 

The heart is more than a single 
pump. It is a very powerful muscular 
organ, containing two separate receiv- 
ing chambers and two separate pump- 
ing chambers. There are special names 
for all these chambers, but we need not 
bother about them here. 

For No. I jmmping chamber the 
blood is forced out in jerk^^ into a great 
blood-pipe or “ l)lood-vess(‘l,'* which 
divides and subdivides into smaller and 
smaller pipes, which carry the blood 
all over the body. These blood-vessels 
which carry blood from the heart arc 
called ** arteries." The pipes become 
so small finally that they are called 
" capillaries " or hair -like blood-vessels ; 
they form a complete network in every 
part of the body, but they can only be 
seen by means of a microscope. 


The blood from the capillaries moves 
on, and the capillaries join up into 
larger and larger blood-vessels which at 
last return the blood to No. i receiving 
chamber of the heart. The pipes which 
carry blood to the heart are called 
" veins." 

From No. 1 receiving chamber the 
blood is forcc'd into No. 2 pumping 
chamber, and from there it is pumped 
into the lungs through an artery, which 
divides and then subdivides into capil- 
laries ; and these form a network 
throughout the lungs. The blood col- 
lects up again into veins, and finally 
into one vein, which takes it back to 
No. 2 receiving chamber of the heart. 
From No. 2 rec(*iving chamber th(‘ 
blood is forced into No. 1 pumping 
chamber, and then the whole business 
is repeated. 

You will notice that there are already 
two circulations one from the h(‘ait, 
round the body, and back to tlie heart, 
and the other from the heart, to the 
lungs, and back to the heart. There is 
yet a third ciiculation, 
which will be men- 
tioned later. 

Why Blood is Red 

The blood does .so 
many things, and so 
much happens to it, 
that it is really difficult 
to know where to bc'gin. 
If it were just plain 
red .stuff like paint, and 
we could imagine that 
we were watching a 
single drop of it for half 
an hour or so, it would 
be quite easy ; but it 
is not ju.st plain red 
stuff, and the parts of 
even a tiny drop prob- 
ably do not remain 
the same for any length 
of time. Blood consists 
of a clear fluid con- 
taining fuel material, 
repair material, waste 
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material and many 
other things ; and float- 
ing along in this fluid 
are millions of tiny 
white cells, and many 
more millions of tiny 
disr-like red cells which 
give it its colour , and 
dll the tini(‘ the blood 
IS doing things — giving 
up soinc‘ of itself and 
itcciving stuff into it- 
stlf 

Perhaps we could 
follow one red cell foi 
cl while It was made 
m some part of the 
bone marrow, but we 
^\lll begin following it 
from one of its visits 
to the No I pumping 
chamber of the heart 
with many millions of 
other red cells it is 
pumped out into a huge 
artery, and tumblul 
along jnkily into ever- 
narrowing blood-vessels 
until at last it IS moving 
in a capillary whic h 
winds its way among 
th( r«lls of a muscle 
which is b( mg used 
Jhe cdi)illaiy is so 
small that theie is only 
just room for one rrd cell to pass alon^, 
it at a tune, and even then it is a close 
fit, so that the ud cell touches the walls 
of the capillary Each muscle cell is 
like a tiny motor ( ngine, and it needs 
oxygen to enable it to burn up fin 1 
material to provide it with the energy 
or powci-to work Now the red cell is 
carrying oxygen not in bubbles, but 
dissolved, so to speak , aiiu t is able to 
give up this oxygen, which oozes 
through the walls of the capillaiy and 
IS iisecl by the muscle ci 11 

The muscle cell, like the motor 
engine, gives off “ exhaust gas,” which 
oozes through the walls of the capillary 
and IS taken up by the red cell Our 


re d Cl 11 —no longer such a bright red as 
it was when it was cairying oxygen is 
puslu d along and passes into a tiny vein 
which in tuin passes it into a largei vein, 
until at last it is tipped back mt 3 No i 
receiving chamber of the heart From 
the heait it will be sent off to the 
lungs, what happens to it there will 
be I old later on Heie we will just say 
that when it returns from the lungs to 
the heart it will again be of a nice bright 
red colour, and all ready to be sent off 
to some pait of the body to cany out 
some other task 

L^mph and What it Does 

Now let us follow a tiny diop of the 
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clear fluid in which this red cell was 
floating. It, too, roaches the capillary 
close to the muscle cell where the rod 
cell carried out its task. Some of it 
oozes through the capillary wall, and 
round the muscle coll. The muscle cell 
needs some of the fuel material, just as 
the motor engine needs petrol ; this 
fuel it absorbs from the clear fluid, 
together with a little repair material. 
The rest of the clear fluid moves on and 
is picked up into tiny tubes, which are 
very similar to the capillaries ; and 
these tiny tubes join up into bigger and 
bigger tubes and finally into one largo 
tube ; and this empties the clear fluid 
back into a vein which is just taking 
blood back into the heart. This is 
the third " circulation " we mentioned. 
The clear fluid (wliich is called 
" lymph ") goes out from the heart 
with the blood as far as the capillaries, 
but it then travels along a whole lot of 
tubes which are not used by the blood. 
It joins the blood again just before it 
reaches the heart. 

The White Soldier Cells 

The journey of a white cell may be 
more exciting than that of a red cell ; 
for this white cell may have to act as a , 
soldier, and defend the body from 
dangerous invaders. When a thorn 
sticks into your fingers there may be 
harmful cells or germs on the thorn, or 
on your skin, or in the air, and these 
may enter through the hole in your 
skin. Now the white cell can change its 
shape ; when it meets a hostile cell it 
tries to flow all round it and then con- 
sume it. If there are sufficient white 
cells on the spot to destroy all the 
invading germs, well and good, but 
sometimes the enemies are strong and 
numerous, and many white cells are 
killed by them. Your body, however, 
hurries along more and more white 
cells to the spot, until at last they gain 
the victory. 

You will have noticed that sometimes 
when you have pricked your finger it 
becomes hot and red and " inflamed ; 
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this is because of the increase in the 
amount of blood sent to the danger 
spot. You may also have noticed some 
yellowish " matter ; this consists of 
dead white cells which have been slain 
in doing their duty. 

These three are simply examples of 
the many tasks which the blood has to 
perform. A complete list of them 
would take quite a time, but here is a 
short and incomplete list : 

Some Tasks our Blood Performs 

The blood has to collect up into itself 
the digested food from the digestive 
organs, and the red and white cells 
from the parts where they are made, 
and oxygen from the lungs, and it has 
to carry away waste materials from 
the tissues. It has to supply all the 
organs and glands, which act as little 
chemical factories and laboratories, 
with the material from which they 
make their special juices, and it has to 
take some of these juices round to the 
parts where they are needed. 

It carries various protective sub- 
stances (“ anti-toxins,'' etc.) which arc 
able to destroy the poisons with which 
harmful germs may be attacking us. It 
visits various cleansing and filtering 
organs, where it parts with harmful 
waste matter, and also with any sub- 
stance of which there is too much, for 
the health of the body requires that only 
a certain amount of some substances 
should be present in the blood, and if 
there is too much the body suffers. It 
carries sugar and starch to be stored 
up in the liver and mu.scles, so that 
there is a supply ready for use when it 
is needed ; and when neces.sary, it 
fetches these reserves and delivers them 
to the places where the body needs to 
use them. 

It visits the heart frequently, and 
there it is all mixed up together, so 
that its contents remain very much 
the same all over the body. 

Many of the.se things are going on 
all the time and some of them only 
sometimes ; and, of course, the body 
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can speed up things according to its 
needs. When you have just eaten a 
meal, for instance, there is a great 
bustle to supply digestive juices, and to 
supply fuel material for the organs 
which have to manufacture the juices 
and for the organs which have to churn 
up the digesting food. When you are 
running, much fuel has to be used up, 
so that a great deal of oxygen is needed ; 
you must breathe quickly and deeply, 
and your heart must hurry up the 
circulation to the lungs. When you 
are asleep, on the other hand, both 
your breathing and your hc.irt-beats 
slow down very much. 

It is almost impossible to compare 
the blood with anything else in the 
world. In some ways it is like the 
water of a whole network of inland 
rivers and canals and streams, flowing 
past or through factories, carrying large 
loads of all sorts of things to these 
factories and taking away their waste ; 
carrying messengers and troops and 
workmen ; in fact, making possible the 
whole business of carrying on life ; but 
even this does not give anything like a 
complete picture of all that the blood 
docs. 

Why You Breathe 

Respiration is the breathing in of air 
into our chests and the breathing of it 
out again. 

The air is composed almost entirely 
of two gases. About one-fifth is oxy- 
gen, which is a very live sort of gas ; of 
course, a gas cannot itself be alive, but 
oxygen strikes us as being a very active 
sort of gas because of what it does. If 
you plunge a glowing splinter of wood 
into a jar of oxygen it at once kindles 
into a flame and burns brightly ; if you 
plunge a thin, red-hot iron wire into 
oxygen it sparkles, splutters and burns 
like a firework. It is this gas which 
your tiny muscle cells must have so that 
they can bum up fuel material to make 
energy or power- to- work. Most of the 
other part of the air is a dead sort of 
gas which just thins out or dilutes the 


oxygen ; for if we took too much 
oxygen, everything in the body would 
go on much too rapidly, and we should 
wear out too soon. 

When fuel material of any sort burns, 
it combines or joins up with the 
oxygen ; and the fuel and the oxygen 
together become another sort of gas, 
which is called “ carbon dioxide (this 
is sometimes written CO.^ for short). 
It is this gas which we compared to the* 
exhaust gas of a motor engine, when 
we were talking about the working 
of the tiny muscle cell. You will 
remember that the red C(’ll gave uj) 
oxygen to the muscle cell and took 
away the " exhaust gas,” which we Cciii 
now call carbon dioxide. 

the Red Cells Work 

Wc must now see how th(‘ red cell 
gets rid of the carbon dioxide and taki s 
in a fresh supply of oxygtm ; for thi^ 
is the whole aim and object of respira- 
tion, and the exchange must be cairi(‘d 
on continuously or you will ceas(' to liv(*. 

When you “breathe in,” you take 
in air through your nose. You can 
breathe through your mouth ; ]>iit this 
is unwise, because in your nose tl]t‘ aii 
is warmed and moistened and the germs 
and dust are trapped. The air passes 
into a great pipe, which divides into 
two pipes, one of which goes to tlu* right 
lung and the other to the left lung. 
These pipes divide up into smalkT ami 
smaller pipes, very much as the blood- 
vessels do ; but, instead of becoming 
capillaries finally tliey end in tiny air- 
sacs. 

The lungs are sometimes said to b(‘ 
like sponges ; but they are much 
more like thick bushes with very tiny 
leaves, with pipes instead of stems, and 
air-sacs instead of leaves. If all these 
air-sacs could be spread out quite flat 
they would cover the floor of a small 
hall about lo yards long and lo yards 
wide ; as they arc all packed inside 
your chest it is plain that the walls of 
the a:r-sacs are extremely thin. 

You will remember that the heart 
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pumps the blood into the lungs when 
it returns from a journey to some part 
of the body, carrying within its red cells 
the carbon dioxide. The arteries whicli 
carry this blood to the lungs split up 
into smaller anfl smaller blood-vessels 
until they become capillaries, and these 
capillari(*s run round all the little air 
sacs, 'riie red cells give up th(‘ir 
carbon dioxide, which oozes through the 
walls of the capillaries and through th(' 
walls of the air-sacs ; at the same time 
the oxygen from the air-sacs oozes 
through into the red cells. TIk' red 
cells, having exchanged th<'ir carbon 
dioxide for fresh oxygen, are gathered 
up again into blood-vesscds and taken 
back to the heart, all ready to be sent 
off to some part of the body again. 

Preparing the Air 

When you breathe out,** the carbon 
dioxide passes out through your nos(‘. 
riie d(‘ad sort of gas W(‘ mentiont d is 
just brc*a tiled in and breathed out 
again ; it do(‘s nothing and nothing 
liapjiens to it (*xcept that it becomes 
warmed. There is a good deal of 
moisture in th(‘ air you breathe out. 
If you think for a moment, you will find 
that nearly all living stuff is moi’^t ; 
moisture seems to be necessary to life, 
or at least to active lih^ and so the 
whole of the cells which compose your 
body are always moist, fhe air brings 
a lot of moisture with it when it comes 
away from the millions of tiny air-sacs. 

You see that the organs wdiicli keep 
you supplied with oxygen and gi t rid 
of your exhaust gas are the heart- 
which sends the blood to Hk' lungs and 
then receives it back again, and thr 
lungs there the actual exchange of 
gases takes place ; but we must not 
forget the nose, which has important 
work to do in preparing the air to be 
taken into the lungs. 

Quite probably you think that you 
** blow out your chest *’ by forcing air 
into it until it is full and hanl ; but 
this is not so. The muscles of your 
chest move the ribs and make the chest 
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bigger round, while a great flat muscle 
which forms the base of the chest lowers 
itself and so makf*s the chest bigger 
from below. The lungs fit closely to 
the insides of the chest, although they 
are not actually attachi^d ; and so, 
when the ch(‘st becomes bigger, the 
lungs are sucked out, so to speak ; and 
it is this that makt*s them suck air into 
the air-sacs. You can breathe without 
moving your ribs ; but then you are 
only using the big flat mu‘-cle at tin* 
base of the chest, and you havf* to lower 
this and so push out your stomach. 

The muscular movements by means 
of which you breathe must go on all the 
time you are alive ; and as they work 
wdiilf* you are asleep, th(‘y must be able 
to work without youi willing '* them 
to work. You will read later on that 
quite a lot of th(* work of tin* body goes 
on without your having to ** will ** it ; 
but the bn^athing muscles an* interest- 
ing in that you can control tin m if you 
wi'^h to do so ; wiule if you take no 
interest in tluun they go on w’orking 
just as wtU. 

How the Body deals with its Food 

The material from wiiich a machine 
is made and with which it is repaired 
has to be specially pn*pared before it 
ean be used ; and sometimi's its fuel 
<ilso is a manufactured article. Y'our 
body, the wonderful human machine, 
t'xtracts and prepares its own fuel and 
building mateiiaK provided that w^e 
supply the '* raw^ material*’ in the 
form of suitable food. Just as a builder 
needs special material in order to build 
a house, so our bodies net'd food w^hich 
will supply the living bricks and mortar 
and tiles and window'-glass and wooden 
beams for building up the living house 
w’hich we occupy, and for repairing it 
wdien parts get broken or worn out, 
and for enlarging it as we grow\ 

The baby doubles its weight during 
the first six months of life, and by the 
end of the first y(‘ai it should weigh 
thnM‘ times as much as w'hen it w’as 
born : afterw^ards, th(‘ rate of grow^th 
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slows down considerably until, when we 
are adults, the only parts that continue 
to grow are the hair and nails. The 
baby, then, needs a good supply of the 
building foods ; and these, together 
with its fuel food, it obtains from milk. 
You probably know that milk is a splen- 
did body-building food for boys and 
girls and grown-ups as well as for babies ; 
but people with teeth need solid foods, 
too, and they can extract the building 
materials from such foods as meat, 
fish, eggs, cheese, peas, beans and 
lentils. Then we need also ** fuel foods " 
to supply heat energy and work energy, 
and these we get from the starches and 
sugars (carbohydrates) and fats. 

I want you to realise that the food 
we eat is of no use to nourish the body 
until it has been digested and absorbed 
into the blood. You could actually 
starve to death in spite of large meals 
of unsuitable food — or even of suitable 
food if your digestion were unable to 
deal with it. 

Let us see what will happen to the 
next dinner we eat. In order to make 
it quite clear to you, the pictures show 
the work being done by different kinds 
of machinery in charge of workmen ; 
but you realise, of course, that your 
body machinery looks altogether 
different and that your " workmen " 
are cells and groups of cells. 

Why We Chew our Food 

In the mouth, your front teeth are 
the “ cutters " which slice off portions 
of food. This food is then passed along 
by your tongue and cheek muscles to 
be crushed up by your back teeth, the 
" grinders " ; and while you are chew- 
ing your food, it is being mixed with a 
digestive juice, the saliva or " spit," 
which acts on some of the starchy food ; 
so you see digestion really begins in the 
mouth. 

When the food has been chewed to a 
pulp and thoroughly mixed with saliva, 
it is ready for the next stage of diges- 
tion, which takes place in the stomach. 
The tongue pu.shes the food to the back 
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of the throat and it is swallowed. Now 
the food has to make its way down the 
food pipe which passes through the 
neck and chest to the stomach. Certain 
muscles in the throat and a cleverly 
arranged little flap prevent the food 
from going the wrong way from the 
mouth when we swallow ; otherwise, 
some of the food might pass into the 
tiir-pipe leading to the lungs. When, 
as occasionally happens, a crumb docs 
accidentally get into the air-pipe, we 
make vigorous efforts to send it back 
again into the mouth by coughing. 

What Happens to the Things We Eat 

Now the food which has passed fiom 
your mouth does not just drop down 
into the stomach ; as you know^ you 
can swallow when you are lying down. 
It is pushed along by the muscular 
walls of the food tube, which widens out 
in front of the lump of food, so that it 
can pass along easily, and contracts 
itself immediately behind the food 
You can imitate this by pushing an 
orange into a stocking and then 
squeezing the storking behind it. 

Your dinner will thus l>e collected 
into the stomach, which is really a part 
of your digestive tube enlarged so as to 
form a bag, with an ujiper opening 
leading to the food tube and a lower 
one leading to the small bowel. The 
lower door remains firmly closed while 
the meal is being well churned and 
mixed with other digestive juices which 
together are called " the gastric juice," 
and act on the body-building foods 
(" proteins "). 

When the stomach part of digestion 
is finished, the door opening into the 
bowel tube allows the contents to pass 
through, and bowel digestion begins. 
Our picture shows a little man control- 
ling this doorway. In the small bowel, 
more digestive juices are poured on 
food, some from the liver and some 
from the pancreas, and some from the 
lining of the tube itself. When we use 
the pancreas of an animal for food 
we call it sweetbread. 
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Here, in the bowel, 
digestion is completed ; 
the food is quite dis- 
solved, and you could 
no longer recognise 
portions of meat and 
cabbage and potato 
and pudding. The 
starches and sugars 
(bread, potatoes, jam, 
syrup, etc.) are changed 
into a special form of 
sugar ; the fats (fat 
meat, suet, butter, 
cream, etc.) are 
changed into a kind of 
soap (the “ soap " is 
changed back into fat 
as soon as it has passed 
through the bowel) ; 
and the building 
*.at(‘iials (meat, fish, 
egg white, etc.) are pre- 
pared into an acid sub- 
stance. Now the food 
IS ready for use, and it 
passes into the circula- 
tion. The remainder 
of the food we have 
eaten, which is not 
required for nourish- 
ment, is got rid of 
through the large 
bowel. 

Why the Liver is Impor- 
tant 

It IS most important 
that the body sliould 
never be short of fuel, 
and so we are able to 



S/»ti lolly oritpn /or /kis UH/rk 

DIGESTION BEGINS IN THE MOUTH 

rile fiont teeth .irc rejnesi iiteil b\ tile kiule wIiilIi i*, bln. mg 
off a portion of food The food i^ then nuxeii \\ith a digestive 
juice (saliva) and parsed through the grinding rollers (back 
teeth) Ihus IoimI in the mouth is broken up, softened and 
iiioisUncd and partiall\ digeblexl during mabtitation Iho 
saliva changes > une of the starchy fooils. such as bread, cereals 
aiul potatoes, into a form of sugar 


store sugar in the liver, to be releaM-d 
into the blood as we need it ; some 
sugar is stored in the r uscles also. 
The sugar is stored in the form of a 
special kind of starch, and it is changed 
back again into sugar before it is 
actually used. In the picture of the 
liver you will see the sugar being 
brought along from the bowel in the 
blood-pipe ; and on the right of the 
picture you will see some of it taken 


out of store again and sent off to be 
used. We are also able to store fat in 
vai lous parts of the body. 

Other things happen in the liver, 
besides this storage of sugar. Worn- 
out red blood cells are extracted from 
the blood and pass out of the liver in the 
bile. Any excess of building material is 
filtered out of the blood, and changed 
into a form in which it can be got rid of 
through the kidneys. Certain poisons 




WHAT HAPPENS IN THE STOMACH 



Specially dfaum for Ihist loork. 

Vou sue food arriving from the food pii3e into the stoniaeli ; and there it wdl reinain iintd 
stomach digestion is completed. 15 y movements ot tla-* muscular stomach wail, the food is 
thoroughly rnixe^l with the gastric digestive juices, which include an acid pepsin and 

other ferments, (i) J-.iving germs swallowe<l witJi the h.od are killed by the acid. (2) Diges- 
tion of protein (body-buildiiig and repairing fciod) begins. (3) The outer coats of the fat cells 
are dissolved, setting free the fat. (4) Milk is curdled. The stomach should have emptied in 
three to four hours after an ordinary mixed meal. 
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nioR cisil\ dc lit with th<. jum of thi pimii is utsoii dl kinds* t louds md tht juu*. from 
inds in thi w ill of the bow* 1 * ompltl*.'' digestion \\liih this is hippiniiu the food is beiii}^ 
churned up and pushed Uon^ low iris th luge bowel ^nd ibout h\( henns after a me il the 
undigested wist 1 of tin food be u,ins to eiiti i the lug* bow* 1 I he dig* st* d food is t iktn into 
the eiuuliting bio m 1 and is then e urnd to tin li\ci toi a th*)iough soiting out 
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^whK•^l rail “ toxins *’) ari‘ also re- 


moved from the blood as it passes 
through the liver, and are excreted, 
through the bile flow, into the bowel. 
The liver, then, has a great deal of 
important work to do ; and you will 
understand why we feel “ out of sorts 
when the liver is not working well. 

The blood passes on from the liver to 
the heart with its food supply (fuel and 
building material) ready to be used by 
the body cells ; but the fuel part of it 
would be useless without oxygen, so the 
blood is pumped from the heart to the 
lungs, where the red cells may get a 
supply of oxygen from the air we have 
breathed in. Now everything is ready 
for the body to make use of the food, 
and the blood is taken back from the 
lungs to the heart to be pumped round, 
carrying its precious cargoes to all the 
parts of the body. When it reaches the 
tiny capillary blood-pipes, the red cells 
give up their oxygen and the fluid part 
of the blood oozes out to bathe the body 
cells. Thus the fuel and oxygen to 
supply heat and energy, and the build- 
ing material to repair wear and tear, and 
material for growth, are finally deli- 
vered where they are needed. 

All About Vitamins 

We have talked of the fuel-foods and 
the building-material foods ; but these 
alone are not sufficient to keep us alive. 
We need minute quantities of sub- 
stances called vitamins. You can think 
of some of these as the lubricating oil 
necessary for the body machinery ; 
without them the machinery would 
cease to work, no matter how much fuel- 
food was provided. Others are neces- 
sary to enable the body to use the 
building-material for growth. 

Some vitamins are found in certain 
fatty foods, others in watery foods ; 
the first kind we call “ fat-soluble " 
vitamins, and the second ** water- 
soluble '' vitamins. The vitamin which 
prevents the disease rickets ("' fat- 
soluble D ") is found in most animal 
fats, and especially in rod and other 


fish livei oils, liver, fish loc, egg yolk 
(which contains a large proportion of 
fat) and in the butter and cream from 
the milk of pasture-fed cows. This 
vitamin is sometimes called “ the sun- 
shine vitamin,'* because it can be pro- 
duced in the body by the action of sun- 
light on the skin. We can store this 
vitamin in our bodies ; so that one 
advantage of sun-bathing during the 
summer is that we obtain a supply of 
vitamin D to help us over the winter. 

Defence against Germs 

The other fat-soluble vitamin is 
named A " ; it assists us in defending 
our bodies against infection with geiins. 
If our food contains sufficient of this 
vitamin, we are less likely to develop 
diseases and better able to conquer 
them than if there is a shortage. Vita- 
min A is found in the fat foods which 
contain vitamin D, and also in green 
vegetables, carrots and tomatoes. 

The water-soluble vitamins include 
vitamin B, which is necessary for the 
proper nutrition of the nerves and 
muscles. Lack of this vitamin causes 
the disease beri-beri, whfch is quite 
common in the East. Vitamin H is 
found in the seeds of plants, and in the 
eggs and internal organs of animals. 
Foods particularly rich in this vitamin 
arc yeast, bran, peanuts, dried peas, 
beans and lentils, nuts, liver, heart and 
kidney, and whole-grain cereals, such as 
wholemeal flour and wholemeal bread. 

Vitamin C is another water-soluble 
vitamin, and lack of this causes the 
disease scurvy, a disease which used to 
cause the deaths of a great many 
sailors in the Navy, bcTorc we dis- 
covered the cause and the cure. It is 
found in fresh fruits and vegetables. 

On a good mixed diet, including milk 
and dairy produce, eggs, salads, oranges, 
tomatoes, nuts and whole-grain cereal 
foods (such as wholemeal bread, un- 
polished rice and whole barley), we are 
in no danger of suffering from shortage 
of vitamins. If, however, we eat mostly 
** refined " foods from which vitamins 
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THE WORK OF THE UVER 

The liver is a large gl ind which ticts* as i sort uf eh inng house iiul store housi whirc the 
digested food and any otlier material brought from tin bov\tl is thoroughU sortid ind deilt 
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which also pass out in the bile 

and minerals have been removed in the which the body can gt t all that it needs 
manufacturing processes, then the body — fuel, building material, minerals, 

machine will certainly be injured and vitamms and water. We cannot get all 
we shall suffer from ill-health. the water we need from food, although 

In order to maintain normal health some foods contain up to 90 per cent, 
and growth, we must eat food from of water, we must dunk wat or, too 
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Now you can undcrbtand what is 
meant by a “ balanced diet." There is 
no doubt that a great many of the 
common ailments are caused by not 
eating the right kind of food. 

Removal of Waste 

The body, like all living matter, 
produces waste ; and if the waste 
matter is not got rid of regularly, 
poisons will accumulate in the blood. 
Our bodies have their own " health 


service " for getting rid of wastes, 
and the organs which are responsible 
for this function are called " excretory 
organs." 

Ihc living substance of which the 
body cells are composed (protoplasm) 
is in a continual state of activity, build- 
ing up and breaking down. The waste 
products from this " wear and tear " 
are passed into the blood, which in 
due course flows through the excretory 
organs — the kidneys, lungs, skin and 
bowel wall. From 
the burning up of 
the fuel foods to pro- 
duce heat-energy and 
work-energy, the waste 
gas, carbon dioxide, is 
formed, and this, too, 
finds its way into the 
blood, to be carried off 
and excreted through 
the lungs in the air we 
breathe out. 

If you look at the 
picture of the liver, you 
will see that certain 
wastes are filtered off 
from the blood and 
drained into the bile, 
to be got rid of when 
the bile flows into the 
small bowel. The 
kidneys (there are two) 
are special filters, com- 
posed of masses of tiny 
tubes and specialised 
cells. They cleanse the 
blood which flows 
through them, and the 
waste products are ex- 
creted in the urine. 

The waste matter 
which leaves the body 
through the bowel in- 
cludes the undigested 
food, secretions from 
the bowel wall, large 
numbers of germs 
(mostly dead ones) and 
cells shed from the inner 
surface of the bowel. 





Spfi tally drau n for this work 

THE KIDNEY 

The kidney is a living hlter. The tiny balls passing down to 
the bladder represent the waste material , the othei balls 
passing along the blood-pipe which leaves the kidneys are 
materials the body neetls The kidney is .able to sort out the 
things carried by the blood, rejecting what is haimful, and 
retaining what is useful Actually, the kidney is packed with 
thousands of tiny coiled tubes. 



yOUR NERVOUS SySTEM 



Thcst tiic ilu* ( olN which .ire fourul in \our brim and spiiuil cord \ on see liow different 
the> an* from muscle or i ittil.ij'c* eells Ihe long ni iin br.inchi s of nei\c i ells aie bound together 
in bundles to form ner\f s H\ nn nis of tlu si nel^e ct 11s and th(*ir branches the brain iiid spinal 
cord, which form a sort of central g<^vi ininent, are kept in touch witli whit is happening to the 

rest of youi body 


Y OU will by now^ agiee that the 
body ib in many ways like a great 
nation, with millions and millions 
of citizen cells, each one carrying on its 
work for the good of the whole, whcthi r 
it is working as a single cell (like a red 
blood cell) or as one of a group (like a 
muscle cell or a gland cell). A nation 
needs some foim of government, and 
such a well-run nation as your body 
needs a very efficient government 
indeed. 

How your Body is Controlled 

The work of governing is done by 
cells — nerve cells. These nerve cells 
vary a good deal in size and shape, but 
you can form a fair mental picture of 
one if you irpagine a tiny white or grey 
cell, with no very regular sort of shape, 
and having many branching fibres and 
one long fibre ; the long fibre may be 


veiy long, and bundles of fibres lying 
alongside one another are called 

nerves." The whole of your bodily 
outfit of nerves and nerve ct 11s together 
IS your " nervous system ’’ ; and the 
great gathering of nerve cells in your 
skull, together with its continuation 
down inside your spine, is called the 
" central nervous system." 

You may regard the central neivous 
system as being the government, with 
tile brain as the thinking, knowing, 
remembering, considering, deciding and 
willing dcpaitmcnts ; while the spinal 
cord may be compared to county coun- 
cils or some such subordinate con- 
trolling bodies. The great netwoik of 
nerves and nCrve cells throughout your 
body gathers information from every 
part, and takes instructions to every 
part. 

You will readily understand that a 
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central government should not be 
troubled too much about routine affairs 
—jobs that have to be done in very 
much the same way, day after day. It 
is much better for some subordinate 
council or department or officials to look 
after such things ; and so you find, in 
your body, that such things as breath- 
ing, digestion and the circulation, and 
other matters, are controlled and regu- 
lated without your having to “ give your 
mind ” to them. 

It is, roughly, true to say that the 
whole of the actual “ running ” of the 
body, the internal affairs of the nation, 
so to speak, are carried out in this way. 
Your mind does not concern itself with 
them unless things are going wrong, and 
in some ca.ses your mind cannot inter- 
fere with them, at least, to any great 
extent. Nevertheless, everything is 
conducted in a perfectly orderly and 
controlled manner — by means of nerves 
and nerve cells and groups of nerve 
cells ; the needs of the body are noticed 
and reported, and the necessary instruc- 
tions are given without your knowing 
anything about it. 

Why Exercise makes us Breathe more 
Quickly 

If you are exercising much, there 
IS increased combustion in the muscle 
cells, and, because of this, a tendency for 
the carbon dioxide in the blood to in- 
crease ; the increase in carbon dioxide 
causes the breathing control to send 
instructions to the breathing muscles to 
work extra hard ; in consequence of this 
you breathe more quickly and more 
deeply, and the extra carbon dioxide is 
the more rapidly exchanged for fresh 
supplies of oxygen ; and of course 
your heart has to work harder and 
faster too. All that you know about 
this is that you breathe faster, and 
that your heart beats more rapidly. 
The same hurrying-up of the breathing 
will take place when you are very high 
in the mountains where the air is 
rarefied and you are not getting as 
much oxygen as you want. 


Many actions you have to think 
about at first — ^walking downstairs, 
guiding a pencil, playing on the piano ; 
and some of them are so difficult that 
you have to give your whole mind to 
them. Yet, after a time and " with 
practice,” as we say, these things be- 
come almost as easy and automatic as 
breathing. It is as though the mind 
had been able to say to some other 
part of the nervous system : “ There 
you are 1 That’s the way to do that. 
Just you carry on and see that it is 
done in the same way whenever I 
want it done — and don't bother me 
about it.” 

Why We Sneeze 

We have not yet finished with the 
things that are done without your 
having to " give your mind ” to them. 
If you happen to sniff pepper you will 
sneeze. Exactly what has happened ? 
The nerve cells whose job it is to report 
have sent back a message, " Something 
here is upsetting us 1” The message 
goes to some local control centre, and 
from this instructions are sent out to 
all the muscles which have to act to 
make a sneeze " Get busy, and blow 
that stuff out of the nose — Sharp I ” 
You don’t have to tkink about this — 
in fact most people can’t sneeze to 
order ; you can, however, stop a sneeze 
sometimes, which shows that your mind 
can exercise some control. 

Again, if someone puts a drawing pin 
on your chair you don’t wait to think 
about it. Your whole body leaps up 
— before you know what it is all about. 
Perhaps we had better not imagine the 
messages which might be sent in this 
case. This leap of yoiu: whole body, 
because something has hurt some part 
of it, shows you how well the commu- 
nications of the whole body are 
arranged ; it is almost as though every 
part is always on the telephone to 
every other part, but only gives atten- 
tion where and when there is need. 

Tl«ese actions in which some cause or 
" stimulus ” leads to some effect or 
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BRAIN 



THE BRAIN 


Specwlh draun fvr tkn itfork. 


llic bnun c*in be coinp.Tic«l to the headipi irteisof the gtjvt rninent, with its v.inoiis department'*, 
e.icli with deliiiiU turn tions It receives leporls and sends out ordc is It controls the muscles, 
the glands, the beating ol tin* he.irt. the ai tioii of breathing It rtgisteis what we see and what 
we hear It is tlie seat of the liighi r functions f>t judgment, intelligenn and will-power 


" response " without your having to 
think about it, arc known as reflex " 
actions. You will be able to think ot a 
great many of them. 

The Work of the Brain 

We have left to the last that part of 
the government which has to feel, 
know, remember, considiT, decide, and 
will. It is here that the human being is 
so superior to the other animals ; these 
can breathe and digest, and have a 
whole outfit of reflex actions, and up to 
a point they can think ; but none of 


them can compare for a moment with 
the human being in the qualities of the 
mind. The mind is not a bit of the 
brain ; it is, rather, the word by which 
we described some of the things the 
brain ran do — we might almost describe 
the mind as a property or quality of the 
brain. 

have already shown that the 
internal affairs arc carried on without 
your having to give your mind to 
them ; and so we may now say that 
the mind concerns itself mainly with 
external affairs — the things that have to 
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be done so that the body can take 
advantage of its surroundings ; among 
these affairs wc must include the seeking 
of food, the avoiding or warding off of 
danger, and so on. Of course, the 
mind goes far beyond this, and thinks 
of music, art, astronomy, right and 
wrong, and thousands of other things — 
but the more backward and uncivilised 
races still give most of their minds to 
their physical needs, and to the 
" struggle to survive." 

Your mind must have information of 
all the surroundings, and this informa- 
tion it gains through special " sense 
organs." If you can imagine a human 
being who had never been able to see, 
hear, smell or feel, you can see that he 
would almost certainly be an idiot. 

Your sense organs, then, gather infor- 
mation. Your eyes are like tiny 
cameras which take moving pictures 
and send them to your brain ; your ears 
notice and report vibrations of the air ; 
your nose detects and reports smells ; 
your mouth tastes ; while your skin 
reports heat, cold, touch and pain. All 
the information is actually picked up 
by nerve cells anrl their fibres, and it is 
understood and remembered by nerve 
cells in your brain. The pictures 
" taken " by your eyes are conveyed to 
the brain, and it is there th«it you 
really " see " — that is to say, it is there 
that you know what the picture is and 
what it means ; the same is tiue of the 
other sense impressions —you sec, hear, 
smell, feed, and taste with your brain, 
though you an^ enabled to do these 
things by means of your eyes and other 
sense organs. 

Your Cells as Citizens 

Our illustration of the government is 
not, of course, a true picture of the 
biain. There arc definite " centres " 
within the brain which are concerned 
with special senses and organs and 
activities, but everything is so very 
complicated and so linked up with 
other things that it is impossible to 
give a true picture. The body has 


been likened to a nation, the cells to 
citizens, the central nervous system 
to the government, and so on — but 
this has been done in order to make 
it possible to tell simply about things 
which are very far from being simple. 

The Influence of the Glands 

Fifty years ago no one had any idea 
that certain little groups of cells, glands 
that send their secretions directly into 
the blood, had any great influence on 
our bodies and minds. To-day we 
know that these glands may determine 
whether we are normally intelligent 
people or idiots, peaceful or quarrel- 
some, highly-strung and nervous or 
calm and placid. 

These special tissues used to be 
called " ductless glands " because the 
" chemical messengers " (secretions 
called hormones) are collected directly 
by the blood flowing through the tissue 
— they do not flow out from tlio gland 
through a special pipe or " duct " in 
the usual way. Now, however, we 
know that among the glands which hav(‘ 
ducts to carry away some of their 
secretions (their external secietions) 
there are some which produce in addi- 
tion secretions which are collected 
directly by the blood from the gland 
tissue : in order to include these, too, 
it is better to speak of all the glands 
which make " chemical messengtTs ” as 
the glands of internal secretion. The 
word hormones means " things which 
set in action." They can be compared 
to little keys flowing along in the blood 
until they find the right lock ; each lock 
has its own special key and no other will 
do, and they must unlock the right door 
before they can deliver their message. 

Good health and normal growth and 
development of body and mind depend 
upon the proper working of these 
glands, which work together like the 
musicians playing in an orchestra. The 
violin cannot take the part of the piano, 
but each is necessary for the proper 
rendering of the music. 

We do not yet know all about what 
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these glands can do, but what we do 
know is most interesting, and im- 
portant, too, as wc are able to use the 
knowledge in the treatment of certain 
diseases. Here wc can mention only a 
few of the remarkable achievements of 
some of the glands. 

What the Glands do 

The thyroid, which is in front of your 
neck and can be felt moving up and 
down when you swallow, can be com- 
pared to the accelerator of a car, be- 
cause its hormones n^gulate the rate at 
which the body engine works. If the 
thyroid produces too much secretion, 
the engine races ” and uses up its fuel 
and repair material too quickly, and 
the body fires burn wastefully. If there 
is too little of the thyroid hormone, the 
engine* only just “ ticks over ” and it 

»osn’t provide enough ptnver for the 
body and mind to work piopeily , the 
body liros are sluggish and we bc'comt* 
dull-witted and listless. 

A baby whose thyroid did not pro- 
duce enough honiiorii' would not grow 
and develop nonnally, and would be 
quite unable to learn lessons like an 
ordinary child of the same age. One of 
the greatest triumphs of medical 'science 
is to be able to cuie this hum of mental 
deficiency in a child oi adult by giving a 
medicine containing some of the pie- 
cious hoimone obtained fiom the 
healthy gland of an animal Another 
gland (the pituitaiy) which is about 
the size* of a pea, makes at least two 
poweiful hormones. One of these con- 
trols the growth of your bones, deter- 
mining whether you shall be a giant or 
a dwarf or just of noniial size ; another 
acts on certain muscle tissue, including 
the muscle in the walls of the blood 
pipes, causing it to contiact or “ tighten 
up," and this of course affects your 
" blood pressure." 

Two other glands (the adreiicds) 
make a hormone that pri*pares you 
to deal with emergencies, to protect 
yourself by fighting or running away. 
An extrasupplyof this hormoneis poured 


into the blood during excitement or fear 
or any other emotion. It makes the 
heart beat more powerfully and releases 
extia fuel (sugar) into the circulation to 
provide for a greater output of en rgy ; 
it makes you think and act more quickly 
and increases your muscular strength. 

The pancreas is an example of a 
gland which has an external secretion 
(the digestive juice that flows through 
its duct into the small bow**!), anJ an 
inl(*rnal secretion or hormone. This 
pancreatic hormone controls the use of 
sugar by the body ; and when the 
hormone is deficient or absent (as in 
certain diseases of the pancreas) there 
is too much sugar in the blood and some 
drains away through the kidneys. This 
is the condition known as diabetes and 
the new insulin treatment is the use 
of an extract of pancreas which con- 
tains this hormone. 

Health and Disease 

So far we have talked about the body 
in h(‘alth ; but the body has enemies — 
and, sad to say, we ourselves are often 
our bodies’ worsl enemies. We may 
neglect the body's needs of fresh air, 
exercise, proper food (well chewed and 
eaten at meal times only), rest, cleanli- 
iK'Ss inside and out, and we may poison 
I. with too much alcohol or tea. 

We are surrounded by enemy germs 
which will cause disease ; they are 
everywhere, but the body has its 
didenres. Your white cells are ever 
ready to slaughter oil invaders, and 
they are a v(*ry formidable army ; yet 
the body does not rely upon them alone. 
Many germs cause their damage by 
making poisons ; j’our body is able to 
mak«» antidotes — substances which wall 
render the poisons quite harmless to 
you. In addition to this, the body is 
able to create other substances, which 
make the germs more easily conquer- 
able by your white cells. 

To keep yourself free from disease, 
keep your body fit, so that its three 
means of defence may be as effective 
as possible. 
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TREATMENT FOR SHOCK 
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\ tontlition of ^hock is a common effect of serxoub accidents, injuries and burns, and it is most 
important to kno^ to treat it, as a patient may die from shock Here >ou see the essential 
rest, warmth and stimulants proMdi^l The foot of the bed is raised to improve the circulation 
of blood to the vital c<*ntrcs of the brain 


T O give " first aid " means to give 
immediate he}p to anyone suffer- 
ing from injury or sudden illness, 
sucli as a broken arm or a bum or a 
fainting fit, until the ariival of a doctor. 
The liglit kind of help given at the right 
time IS most valuable, but you cannot 
give this help unless you have learnt 
what the correct treatment should be. 
In serious cases, such as poisoning or a 
broken bone, or severe bleeding, send 
a message for the doctor without delay, 
stating the nature of the trouble if 
possible. Then do the best you can for 
the patient until the doctor arrives. 

What to do for Shock 


may suffer from " shock." He will be 
very pale, his skin cold and clammy, 
his breathing irregular and quick, and 
his heart-beat weak and rapid. You 
can feel the heart-beat m the pulse at 
the wrist by placing your finger tips 
at the base of the thumb in front. The 
normal pulse rate in health is about 70, 
but in a condition of severe shock it 
may be as high as 140. A patient in 
this condition will be only half con- 
scious, with pinched face and sunken 
eyes. 

Anyone suffering from shock needs 
absolute rest (lying down with the legs 
and hips raised above the level of the 
head), warmth and hot fluids to drink. 
If ycu cannot get him into bed at once, 
cover with coats, rugs or any extra 


After an accident or poisoning, or 
even after great emotion, the patient 
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clothing available, and keep him lying 
flat, with pads (cushions or rolled 
clothing) to raise the hips and lower 
limbs. As soon as possible, he should 
be placed between warm blankets in 
bed, and tlie foot of the bed should 
be raised about a foot by supporting 
the ends of the bed on blocks of wood 
or piles of books. Provide hot-water 
bottles, and as soon as the patient can 
swallow, give hot fluids. Water alone 
is better than nothing, but if you can 
get hot sweetened tea or coffee, so much 
the better. Do not give brandy or 
whisky or wine. 

Getting Rid of the Poison 

In some cases of poisoning you must 
empty the stomach as soon as possible, 
to got rid of any of the poison that is 
still in the stomach. Sometimes you 
can cause vomiting by tickling the back 
of the throat with a linger or some other 



'^penally drann fur Ikt^ uork 

BLEEDING ARRIS I FD BY 
PRESSURE AT A JOIN I 

Here you sre (j^mpiessum r»f Iho blood- 
vessels at the by a pad held in posi- 

tion by keojiinj,; the arm Hexed 'Fhepad 
must V^e pu-»hed up close to the joint. 


object, such as a feather or a piece of 
paper. If this method fails, and the 
patient can swallow, you should give 
an emetic (an emetic is something which 
causes vomiting). 

Mustard di.ssolved in a tumbler of 
warm water — one teaspoonful for a 
small child up to a tablespoonful for a 
grown-up. 

Salt dissolved in a tumbler of warm 
wattT two tea.spoonfuls for a child 
up to two tablespoonfuls for an 
adult . 

Warning.- -Never give an emetic when 
the person has taken some poison which 
leaves stains or burns on the lips, mouth 
or fingers. 

Stimulants 

In some cases where the heart is 
feeble, you will be advised to give a 
.stimulant, which is something that 
makes the lu'art work better. Any of 
the following will do : - 

Strong tea or coffee with sugar ; give 
a cupful. 

Strong beef tea, a cupful. 

Sal volatile, ten drops for a 
small child, up to a teas])oonful 
for an adult, 111 .i tablespoon ful of 
water. 

Artificial Respiration (see Drowning) 
Bites 

For a dog bite, pour iodine on the 
wound or wash it in water containing 
an antiseptic such as Milton, Izal, 
Dettol, etc If the dog is ill, or has a 
dirty mouth, the doctor may have to 
give spinrial treatment ; so consult 
him without delay, and try to trace the 
dog. 

b'or a snake (adder) bite, tic a hand- 
keichief lightly round the limb between 
the bite and the heart ; for instance, if 
the bite is on the foot, tie the handker- 
chief tightly round the leg. Keep the 
limb hanging down, and try to make 
the wound bleed by .scraping or pricking 
it with a penknife or other sharp 
object. You can remove some of the 
poison by sucking the wound ; the 
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poison is harmless when taken into the 
month, provided you have no sore 
places through which it could get into 
your blood. 

Give a stimulant (brandy, tea or 
coffee), and, if breathing stops, do 
artificial respiration (see under " Drown- 
ing ”). 

Bleeding 

A little bleeding, such as occurs 
from a slight cut on the finger or knee, 
will do no harm ; it will be checked 
naturally in due course by the clotting 
of the blood. If, however, the blood is 
flowing freely, either in spurts from a 
cut artery or in a steady trickle from a 
cut vein, then you should try to check 
the bleeding without delay. 

Bleeding can be stopped by pressure, 
either directly on the wound itself or on 
the main blood-vessel [artery] leading 
to the wound. You can exert pressure 
on the wound with the finger or thumb, 
preferably through a pad made from a 
clean handkerchief. If an antiseptic, 
such as Dettol, is available, dip your 
fingers or the pressure pad into it before 
touching the w'ound. You may be 
unable to keep up the pressure in this 
way long enough to stop the bleeding 
permanently. If possible, therefore, 
get the patient himself, or another 
helper, to check the bleeding tempo- 
lanly in this way while you prepare a 
bandage. This may be used either to 
keep a thick pad in position over the 
wound or to tie round the limb so as to 
press on the blood-vessel carrying blood 
to the wound. 

The pres.surc is needed at certain 
points between the heart and the injury, 
called " pressure points,” where the 
blood-vessel can be squeezed flat against 
bone. The diagrams show you the 
main pressure points of the body. 
If you are using a bandage to check 
the bleeding, put some firm object, 
such as a smooth pebble or a flat 
cork, in a fold of the bandage imme- 
diately over the pressure point, and, 
having tied the bandage round the 
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limb loosely, push a stick through the 
knot and tighten the bandage, just 
enough to check the bleeding, by twist- 
ing the stick. This t3q>e of bandage is 
called a tourniquet. The pressure must 
be released by untwisting the stick 
every quarter of an hour, if the tourni- 
quet cannot be removed before that 
time. 

Bleeding from the Nose 

In most cases no treatment is neces- 
sary ; but if the bleeding is profuse 
2md keeps on, the bridge of the nose 
should be bathed with cold water (ice 
water if available), and a cold-water 
pad should be placed on the back of 
the neck. The patient should sit 
op with head thrown back and breathe 
through the mouth. If ice is available, 
give him a piece to suck. 

Bleeding from the S€>cket of an Extracted 
Tooth 

Plug the hole with cotton wool soaked 
in lemon juice or peroxide of hydrogen, 
or some other disinfectant, place a 
pad (a small folded handkerchief will 
do) over it, and tell the patient to bite 
on it, so as to press the plug firmly into 
the socket. 

Burns and Scalds 

1 / dothir^ catches fire, without a 
moment's delay smother the flames by 
wrapping over the burning part any 
clothes or rugs on which you can lay 
your hands ; and prevent the person 
from running about. It is usually best 
to place him on the floor, with the burn- 
ing clothes uppermost, and then roll him 
in rugs, blanket, shawl, tablecloth or 
anything else available, and keep him 
tightly wrapped until the flames are 
smothered. 

If an acid or caustic fluid is spilled on 
the skin, drench the part immediately 
with water ; then, in the case of acid, 
apply an alkali, such as milk of magnesia 
or v/ashing soda solution, but for a bum 
from a caastic alkali put on weak 
vinegar and water, or lemon juice and 
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water. Then dress the burn in the usual 
way. 

To Dress a Burn. — IJ the skin is not 
broken, cover the burn with a dressing 
soaked in a solution of bicarbonate of 
soda (baking soda). 

If the shin is broken, take care not to 
break any blisters, and do not pull off 
any pieces of clothing that may be 
stuck on the wound. Cut away clothing 
that cannot be removed easily, and cut 
round any parts that are stuck down. 
If the burn is on a part that can be 
immersed in a bowl of wann water 
containing a teaspoonful of bicar- 
bonate of soda to each pint (tempera- 
ture between 98° and 99° F.), soak the 
part in this warm bath ; it will lessen 
the pain and shock, and wall loosen 
the bits of clothing that are stuck 
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down. Keep adding a little hot water 
to prevent the solution from cooling. 

To dress the burn, cover the wound in 
strips of gauze or butter muslin soaked 
in solution of bicarbonate of soda. Let 
the doctor see the bum as soon as 
possible. 

Shock from Burns. — The most serious 
effect of a bad burn, especially in 
babies and young children, is the 
condition of shock which is caused by 
the burn. I'rcat the shock (see p. 232). 

Concussion. See Head Injury 
Drowning 

Anyone who has been under water 
for a period may apix'ar to be dead 
when taken out of the watei, but may 
recover if breathing can be stai ted 
again. Attempts to do this, known as 
artificial respiration, should be started 



A little* bleeding from the nose will do no harm whatever, and may actually do g(X)d Only if 
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as soon as possible after clearing the 
mouth of any obstruction such as 
weeds, etc., and loosening the clothing 
at the neck and chest ; and the artificial 
respiration should be carried on for two 
or three hours if necessary. If other 
help is available, send for a doctor at 
once, and arrange for blankets, hot- 
water bottles, hot tea or coffee. 

Artificial Respiration. — You must try 
to reproduce the natural movements 
of the patient’s chest when deep breath- 
ing. Place the patient in the position 
shown in the picture — ^head turned to 
one side and arms loosely extended — 
and kneel so that you can place your 
hands in the small of the back over the 
lower ribs. Now compress the chest as 
much as you can, to drive out 
the air (and any water that may 
have got into the limgs). You will 
do this best if you throw the weight 
of your body forward as you squeeze 
the chest, keeping your arms quite 
still. 

Then remove the pressure by raising 
your body and arms slowly ; this lets 
the patient’s chest expand again, and 
air is drawn in through the nose. You 
are thus forcing the patient to breathe, 
squeezing air out of the chest 'and 
allowing air to enter again by letting the 
chest expand. Do the movements slowly, 
to imitate the normal rate of breath- 
ing, approximately twelve times per 
minute. If other helpers are present, 
take turns, changing over when you are 
tired. 

As soon as the patient is breathing 
normally, remove the wet clothing and 
wrap him in warm blankets, with hot- 
water bottles, and put him to bed as 
soon as possible. Give stimulants (hot 
sweetened tea or coffee, etc.) only after 
natural breathing has started. 

The treatment of the apparently 
drowned, then, is in two stages : — 

(1) Artificial respiration, started 
immediately and continued for two or 
three hours if necessary. 

(2) Warmth and stimulants after 
natural breathing has started. 


Ear 

Bead.s, peas, pencil ends, etc., are 
sometimes pushed into the ear by 
children. At the bottom of the ear 
passage there is a very delicate struc- 
ture, the drum of the ear, which may 
easily be tom by unskilled attempts to 
remove the object. Therefore, unless 
the object is protruding so that you 
can get hold of it easily, do not try to 
remove it. Nor should you syringe the 
ear. Consult the doctor. 

Eye 

Bits of dust or grit may blow into the 
eye. The eye should on no account be 
rubbed. If you can see the speck lying 
under the lid or on the eyeball, very 
gently try to remove it with a wisp of 
cotton wool or the corner of a clean 
handkerchief, or a camel’s hair brush. 
If it appears to be stuck in the surface 
put a drop of oil (castor or olive oil) 
into the eye, cover with a soft pad and 
bandage, and leave it for the doctor to 
attend to. WIutc the particle is 
embedded iir the eye, there may be 
much less pain than when it is lying 
loosely on the surface, but there is 
a likelihood of germs getting into 
the eye and causing serious trouble. A 
doctor should be consulted as soon as 
possible. 

If some chemical irritant, such as 
acid, ammonia or quicklime, splashes 
into the eye, without a moment’s delay 
the lids should be opened and shut 
several times under water. The injured 
person can put his face into a basin of 
water to do this. After the eye has 
been thoroughly bathed, put in a drop 
of castor oil and cover with pad and 
bandage. G^nsult a doctor as soon as 
possible. 

A " black eye ” is really a bruise. It 
should be treated by cold bathing ; 
and a pad of lint or a folded handker- 
chief soaked in cold water (ice water if 
available) should be bandaged over the 
eye. 

CtUs or wounds about the eyelids 
may be bathed with plain warm water ; 
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do not use an antiseptic unless the 
doctor orders this. 

Fainting 

A person who faints becomes uncon- 
scious because the brain is not getting 
enough blood, owing to the heart 
beating too feebly to pump sufficient 
blood up to the head. 

Keep the patient lying down, with 
the head lower than the body if possible, 
so that blood can flow more easily into 
the brain. Give stimulants— smelling 
salts held to the nose and cold water 
sprinkled on the face, and sal volatile 
as soon as the patient can swallow. 
Don't let people crowd round, as 
the patient should have as much 
fresh air as possible. Loosen clothing 
at the neck and chest. A cup of hot 
sweetened tea or coffee should be given 
the patient is recovering. 

Fits 

A fit convulsion ") in a baby or 
young child may occur quite suddenly ; 
the eyes become fixed, the face purple, 
and the limbs and body stiff, and the 
child becomes unconscious. Send for 
the doctor. Meanwhile, place the child 
on a couch or bed and loosen or remove 
the clothing. Apply cold cloths to the 
head, and as soon as possible put the 
child into a warm bath, continuing to 
bathe the head with cold water. 

A ** stroke " or apoplectic fit in elderly 
people may cause a sudden collapse in 
the street. The face becomes deeply 
flushed, and the patient breathes noisily 
or snores. There is loss of power 
[paralysis] in one or more limbs, 
and when the patient recovers con- 
sciousness, he may be unable to move 
his limbs. Send for a doctoi at once. 
Keep the patient lying down, loosen the 
clothing and give plenty of air. Do not 
give stimulants. 

An epileptic fit may occur during 
childho^, middle or old age. There is 
a sudden fall, often preceded by a 
shrill cry. There is gnashing of teeth 
and irregular movements of the arms 


and legs. The patient foams at the 
mouth and ho may bite his tongue, 
causing bleeding. 

The treatment of an epileptic fit is to 
protect the patient from injuring tiim- 
self. Put something (a pencil, liandle 
of teaspoon or piece of wood wrapped 
in a handkerchief) between the ti^eth 
to prevent biting of the tongue. Pull 
any furniture, etc., out of the way so 
that he shall not bruise hirii>olf during 
the convulsions, and probet liini from 
fire. Give nothing by the mouth. Allow 
him to sleep when the fit is over, 
coveting him with a rug or coat. 

A hysterical fit is not serious, and the 
patient is not at all likely to hurt 
herself. She is very noisy, screaming 
or laughing or crying alternately, and 
she may throw her limbs about wildly, 
and even foam at the mouth. Do not 
show sympathy or appear particularly 
interested. Speak sharply to her, and 
throw cold water in the face if she does 
not control herself. The patient should 
see a doctor later, as hysteria is a sign 
of ill-health ; it is not "just pretend- 
ing." At the same time, the best way 
to help her during the fit is to appear 
unconcerned ; any show of syn»pathy 
will make her more violent. 

fractures 

If the limb appears bent or in an 
unnatural position, and there is loss of 
power and great pain on movement, or 
if you have heard the snap of the 
breaking bone, you must get a doctor 
as soon as possible ; and, if the patient 
is away from home, arrange for an 
ambulance or other conveyance if he 
is unable to walk. If he must be 
removed before he is attended to by a 
doctor, gently move the affected limb 
into a natural position, and make a 
splint from walking-sticks, umbrellas, 
rolled newspapers, or any other suitable 
object which is sufficiently rigid to 
protect the broken bone. If there is 
no wound, the splint can be put on 
over the clothing ; but if the skin is 
broken, you should cut the clothing 
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if you cannot remove it easily, and 
dress the wound before putting on the 
splints. The splints should be well 
padded ; they can be tied on with 
handkerchiefs. 

Remember that if you have to 
straighten the limb to put on the 
splints, move the limb very gently and 
never pull on it. 

Froat Bite 

If your fingers, ears or nose become 
white and deadened with the cold, so 
that you have no feeling in them, do not 
allow them to become warm suddenly. 
Gently rub the, parts with snow or 
cold water, and then gradually warm 
them with your hands or some part of 
your body. Do not go into a warm 
room until the parts have thawed and 
normal colour has returned. 

Head Injury 

A fall or a blow on the head may cause 
concussion. The patient looks very 
pale, and may vomit ; he usually 
becomes drowsy, or he may be actually 
unconscious. The treatment is quiet, 
rest and sleep. Put him to bed in a 
darkened room, put cold cloths on liis 
head, and send for the doctor. 

If there is bleeding from the mouth, 
nose or ears, or if unconsciousness 
persists, there may be a fracture of the 
skull and serious compression of the 
brain. Treat as for concussion, but 
send an urgent message for a doctor. 
Until he arrives the patient should not 
be moved. 

Heat Stroke 

A patient who is exhausted by pro- 
longed exposure to heat suffers from 
severe shock ; he becomes pale and 
cold and may become unconscious. 
Treat as for shock. 

Nose 

Bleeding from the Nose. — See under 
" Bleeding.” 

Button, Bead, Pea, etc., in the Nose . — 
Children sometimes push objects up 
the nostrils and are unable to remove 


them. Let the child blow bis nose 
vigorously, and let him smell pepper or 
snuff to make him sneeze ; if you know 
which side is blocked, compress the 
free nostril with the finger. If this 
treatment fails to dislodge the object, 
make no attempt to remove it yourself. 
Take the child to a doctor. 

If the object has been in the nose for 
some days before the child has confessed 
to putting it there, there may be a 
thick yellow blood-stained discharge. 

Poisoning 

Poisons act in different ways, and the 
treatment varies according to the type 
of poison which has bt'cn taken. 

Corrosive poisons eat into ami destiny 
the parts with winch they come into 
contact, so that the lips and mouth are 
stained and burnt ; and although we 
cannot see into the food-pipe and 
stomach, we know that they an* 
similarly corroded. Therefore, in these 
cases, we must never give anything to 
make the person sick, because the injured 
lining of the food-pipe and stomach 
would probably tear with the move- 
ments of vomiting. Examples of corro- 
sives are spirits of .salt (hydrochloric), 
or of vitriol (sulphuric acid), caibolic 
acid, salts of lemon (oxalic acid), spirit 
of hartshorn (ammonia), quick-lime, 
caustic potash, caustic soda. 

Irritant poisons cause inflammation 
of the stomach and bowel, but they are 
not so destructive as the corrosives. 
In cases of irritant poisons, we do 
give emetics to empty the stomach of 
the poison by making the patient vomit. 

Narcotics act upon the nervous 
system, causing such symptoms as 
delirium, convulsions and unconscious- 
ness. 

Some poisons are both irritant and 
narcotic. 

Treatment. — (i) Send for the doctor 
immediately, explaining that you sus- 
pect poisoning, and naming the poison 
if known. 

Note. — Save any vomited matter, or 
motions passed from the bowel, or 
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bottles, glasses, etc., that have con- 
tained the poison. 

(2) If the lips and mouth are not 
burnt, and you have no reason to 
suspect a corrosive poison, give the 
patient an emetic (see earlier paragraph 
on getting rid of the poison). 

(3) If you know what poison has 
been taken, give something to make it 
harmless. We call this neutralising the 
poison, and the substance which does 
this is called the antidote. 


Note. —The following list gives the 
antidotes for some common poisons : — 
Poison. Antidote. 

Corrosive acids Chalk or whitening, 
milk of magnesia, 
lime water. 

Corrosive alkalis Vinegar, lemon juice. 
Carbolic acid, 1 

creosote, ■ Epsom salts, 

turpentine J 

Opium, morphia, Condy’s fluid, solu- 
laudanum tion of potassium 

permanganate. 


Strychnine, 

foxglove 


I Strong 


stewed tea. 


(4) Treat the Symptoms . — Stimiflants 
and warmth for shock. 

Artiflcial respiration if breathing has 
ceased or is failing. 

Keep the patient awake if he is very 
drowsy. 

Soothe the .sore throat, stomach and 
bowel by giving raw eggs beaten in 
milk, or plain milk, or flour and water. 

For pain in the stomach, apply hot 
fomentations or hot poultices or a hot- 
water bottle to the stomach. 


The foUomr^ plants (berries, leaves) 
are poisonous : — 


Deadly nightshade. 
Privet. 

Holly. 

Cuckoo pint. 

Bryony. 

Laburnum. 


Henbane. 

Foxglove. 

Spotted hemlock. 
Yellow vetchling. 
Woody night- 
shade. 


Laurel 


If a child shows signs of poisoning 
after eating unknown berries or leaves, 
give the child an emetic first of all, 
then give stimulants and warmth. 
Later, a purge (dose of castor oil) 
should be given. Artificial respiration 
may be necessary. 

Sprains 

Apply bandages soaked in cold water, 
and rest the injured joint, using splints 
or .slings where nt'cessary. Let a doctor 
see the injury as soon as pos.sible in case 
there is also a broken bone. 

Stings of Insects 

When the sting is left in the skin, 
remove it by pressing around it with 
the tube of a watch key or other .suitable 
instrument. 

Mosquito Bt/cs.— Apply ammonia or 
sal volatile. If the skin becomes 
reddened [inflammation], bathe it with 
very hot water, or apply hot foments. 

Wasp Slings. -Rub tlie part with a 
piece of wet washing-soda or the 
surface of a cut onion, or apply weak 
ammonia or sal volatile. 

Bee Stings . — Apply vinegar or lemon 
juice. 

Sunstroke 

If the head and back of the neck are 
expo-sed to the .sun’s rays in hot 
weather, high temperature, giddiness, 
weakness and sickness may result and 
be followed by drowsine.ss or uncon- 
sciousness. 

Treatment . — Take the patient to a 
cool, shady place, and remove his cloth- 
ing. Douche the head, neck and spine 
with cold water or wrap him in sheets 
soaked in cold water, or put him into a 
cold bath. 

When he has recovered conscious- 
ness, and the temperature has fallen 
to 102® F., put him to bed between 
blankets, and keep the room darkened. 
If he again becomes unconscious, renew 
the cold applications, and if breathing 
ceases, do artificial respiration. Give 
water to drink (not stimulants). 
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nSHING FOR TROUT AT FLATFORD BRIDGE 

ATigliiig IS dn art a sport a science, or an ainusenient ; a recreation for seekers after peace and 
quiet, r>r it may bo an exciting pastime on tKcasion. As a sport its histor> is lost in antiqiiit\ , 
and to day it has more followers than ever before Something of its lure and the inethotls of 
the fisherman in fresh or salt waters is described below. 


THE ANGLER'S ART 


ANGiLINCi, hays the dictionary, 
yEJL is the ait or practice of fishing 
jC jL with rod and line. The word is 
particularly used for the capture of 
fish as a sport and recreation as distinct 
from fishing as a business. 

No doubt when angling first began 
primitive man was much moic con- 
cerned with obtaining food, but even 
in the days of the ancient J£gyptians, 
(ireeks and Romans the sporting side 
and the arts and wiles required to lure 
the fish were properly appreciated. 
Studious men of bygone times found 
they could contemplate Nature and 
reflect on its wonders while trying to 
catch fish which would make a meal. 
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Monks of medieval days were lenowned 
as anglers. 

In this country, as in others, a whole 
library of books has been WMtten 
aealing with this “ gentle art.” So 
long ago as 1496 a ” Treatyse ” on 
Angling was written, and one of the 
most famous of our English classics is 
“ The Compleat Angler,” written by 
Izaak Walton, and published in 1653 
” Most Anglers are quiet men and 
followers of peace,” Izaak wrote, and 
added later : ” (iod never did make a 
more cahn, quiet, innocent recreation 
than Angling.” 

As a sport. Angling has several 
branches to-day, but they can be 
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broadly separated into three main 
divisions : Coarse Fishing, Fly-fishing 
and Sea Angling. The first is probably 
the most largely practised, while fly- 
fishing is commonly regarded as even 
more sporting and more fascinating 
than any other form, though each will 
argue according to his tastes, and it is 
quite certain that each has its own 
particular charms. 

Generally speaking there are two 
fish which are the object of the fly- 
fisher : Salmon and Trout. But there 
«ire a number of other lish which may be 
taken with the fly though they do not 
come into the category of “game fish “as 
salmon, trout and grayling are termed. 

In this country salmon is rather out- 
side the sphere of the average angler and 
for this reason when one speaks of fly- 
fishing it is generally assumed that trout 
is the object of the angler's wiles. 

When Close Seasons Vary 

All freshwater fish, except salmon, 
trout, char and grayling, are usually 
termed “ coarse fish.“ The origin of 
this term is uncertain, but was quite 
probably applied because of the com- 
paratively large scales which most of 
them have. Pike are fished for ’with 
small fish, dead or alive, or reprc.senta- 
tions of them, but they can be classed 
with the coarse or general fish, the 
best-known of which are the Roach, 
Perch, Barbel, Chub, Dace, (iudgeon. 
Carp, Tench, Bream and Rudd. Most 
of these fish frequent rivers, lakes and 
ponds, but barbel are usually found 
only in running water, while dace 
rarely thrive in lakes. Chub, too, arc 
usually found in flowing streams rather 
than in lakes or ponds. 

There are close seasons for the 
different kinds of fishing, but the 
actual dates given in the calendar may 
be varied by the local authorities for 
good reasons. For coarse fish the close 
season is from March 14th to June i6th. 
Actually, any coarse lish caught during 
this period are worthless and afford 
very little sport. Generally speaking. 


September and October are the best 
two months of the year as it is usually 
about August when they begin to get 
into first-rate condition. 

Trout cannot be fished for in England 
between October ist and February ist, 
but it is often mid-April before trout 
are in their best condition. The close 
season for salmon begins on September 
ist for nets and at the beginning of 
November for the anglers with rods, 
both ending on February ist. But all 
these dates may be varied by the 
responsible authorities m any area 
where it is considered advisable 
Different dates apply in both Scotland 
and Ireland 

Tackle for Coarse Fishing 

Leaving fly-fishing for a time and 
coming to the question of the imple- 
ments required for coarse fishing, there 
is nowadays an almost bewildering 
variety of the first and most iinpoitant 
articli* in the angler's outfit ; the rod. 
Stories ot boys making better catches 
wath a long bamboo rod and a cheap 
lino with a bent pin for a hook are 
probably tiue enough, ISince luck jilays 
a big paif m angling as in any other 
sport. So, too, do knowledge and 
experience ! 

Local conditions may influence the 
choice of tackle and the beginner will 
be wise to seek advice from some 
friendly angler in his own district, 
(ienerally speaking, however, the ordin- 
ary 3-jointed rod, ii to 14 feet long, is 
right for the general angler. The main 
point about the rod should be that the 
balance feels just right to you. Before 
trying tlie rod you have in mind it is 
as well to choose your reel and have it 
fitted in its place on the butt as the 
reel naturally makes some difference to 
the general balance. The butt should 
have a cork handle as this gives a much 
better grip. 

Your rod will be fitted with rings for 
the line to run through and the type 
known as bridge rings are better than 
the snake variety. If you can afford 
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to have the porcelain-lined rings there 
is less chance of the line becoming 
fouled. In any case it is wise to have 
the top ring, right at the end of the 
rod, as well as the one next to the 
reel, lined with porcelain. It is a good 
plan to rub the joints of your rod occa- 
sionally with vaseline to prevent them 
from sticking. 

Float, Hook and Sinker 

The reel, or winch, is a matter of 
taste and the cost varies considerably. 
A 3-inch or 3j-inch reel is about the 
right size for a medium sized rod and 
it will hold 50 yards or so of fine liue, 
which is ample for the average angler. 
A silk line is generally used and it is 
well to bear in mind that after being 
used the line should be properly dried. 
Coil it round a chair-back at home, or, 
bf'Her still, make a drier for yourself, 
and then when winding it on the reel 
again make sure there are no loops or 
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kinks and that it is reeled quite tightly 
after drying. 

This line needs two other fittings, a 
float and a hook. The hook is usually 
attached to a length of gut vhen 
bought and this gut has to be fastened 
to the silk fishing line. The tying-on 
must obviously be done securely, and 
if you can get a friend who is an expert 
in knot-tying, or has had experience 
of the task as an angler, so much the 
better. 

As a general nile the line must be 
leaded with shot. This shot is usually 
bought ready split for the purpose. A 
pair of pincers will make it fit tightly 
on the line. As in the matter of knots, 
it is well to have advice from the 
dealer or a friend on the size of hooks 
you should buy. He will know the 
waters you are likely to fish and the 
kind of catch you may hope to get. 

The object of the shot is, of course, 
to sink the line and partially submerge 



Fox Photos. 

YOUNG ANGLERS AT SEVEN ISLANDS POND 


There is a story behind this picture which was taken at Mitcham in Surrey. High authority 
decided to use the pond in connection with some agricultural plan, but the youngsters appealed 
against a decision which would rob them of their fishing rights. They gained their point and 
official sanction w'as granted for the ancient pastime to continue at the pond. 
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YOUTHFUL COMPETITORS FOR ANGUNG PRIZES 


I Ut PhotO’i 


Fishing IS sometimes regarded as a lonely recreation but there are times whin it dia^^s the 
crowd Here is a picture, taken on the River Ouse amid the pleasant countrvsuU outsnit 
Cambridge, in which we sec a section of the 800 youthful competitors who took p.iit in the 
Angling Society's annual juvenile competition 


the float in water. Just how many 
shot should be used depends on the 
size and type of float used and can 
really only be found by experiment, 
but an average of four or five is usually 
necessary. In very still waters some 
anglers will have no weight at all on 
their lines, but the float in this case is 
weighted at the lower end. 

There are all sorts and sizes of floats : 
pretty ones made up of quill, or big 
ones of cork and wood, often used for 
pike-fishing. The porcupine quill with 
light, painted cork body is popular or a 
quill alone is often used. The float is 
usually kept in position on the line by a 
float cap, a quill ring or a small rubber 
ring. 

With a good rod and line, properly 
fitted, the angler has practically every- 
thing that really matters except bait. 
There are a few other items that may 
be needed and are on occasion very 
necessary : a plummet which can be 


used for finding out the depth of the 
water in which one intends to fish, or 
a landmg-net, which may be useful for 
lifting fish into the boat or on to the 
bank. A fishing-basket, known as a 
creel, or a bag, will be desirable for the 
big catch you hope to get when setting 
out. 

Preparing the Bait 

Having your tackle there remains 
one other important item, and that is 
the question of bait with which to lure 
the fish. Ground bait is food which is 
thrown m before and during the time 
when the angler is fishing and is 
intended to attract the fish to the 
particular part of the water selected 
by the man with the rod. Usually this 
ground bait is made with bran mixed 
with breadcrust, and perhaps cheese 
rind and similar odd scraps. These 
should be well broken and soaked in 
water to be made into stiff balls. For 
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the hook bait use gentles, worms of 
different kinds, or a paste made with 
f-pint wheat soaked in cold water and 
very gently stewed for four or five 
hours, adding more cold water about 
once an hour. Gentles can be bought 
and so can worms if one cannot eaf.ily 
obtain them otherwi'>e Local anglers 
will advise you on points such as these 

The ground bait is used first, one of 
the balls being broken in half ; then 
put in a little of the bait it is intended 
to use on the hook This half-ball is 
made into another ball 
about the size of an egg 
This ball can be gently 
thrown into the water or, 
better still, lowered into 
the water after squeezing 
the ball gently on to your 
fishing line at the hook 
. A sharp jerk of 
the rod when the line is 
suffici(‘ntly far down will 
release the ball of bait 
and the line can then be 
withdrawn. 

The place where the 
ground bait settles is 
where the fish will gather 
Three or perhaps four 
balls of ground bait may 
be used before the hook 
IS baited. Probably be- 
fore then the angler will 
have tested the depth of 
the water with the 
plummet, fastened to the 
line, if he is in doubt 
about the depth The 
float can then be adjusted 
so that the bait will rest 
a couple of inches or so 
off the bottom, allowing 
a little for the fact that 
the water will probably 
carry the line a little 
way. The line will be 
weighted with shot so 
that the float will remain 
an inch or so above the 
water. 
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The hook should be well covered with 
bait. If you are using a bait of wheat 
paste it should be firmly moulded 
round the hook. Now the line is cast 
by an underhand or round swing rom 
the rod tip Hold the rod in the light 
h<and and the baited hook in the left, 
then swing the rod forward and rele.ase 
the hook at the same time. T f t it 
settle and when the float is m its right 
place in the water see that tliere is the 
least possible amount of loo'^e hue be 
tween the end of the rod and the float 



ROD AND LINE IN LONDON’S SUBURBS 

Our picture would scarcely lie chosen for a I^ndon scene yet 
It was taken at Grovclands Park in the suburb of Southgate 
The lake is used for boating and fishing, and here we see young 
anglers taking part in a competition organised during their 
holiday time 
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TYING THE HOOK 

Artificial ihes are usually bought tied to 
the hooks and here arc shoA\n three diflerent 
ways of securing the eyed hook to the line 

Different Styles for Different Waters 
Ground bait should be thrown in 
occasionally and further casts can be 
made with perhaps more line so that 
a fairly wide area is covered. When a 
fish bites, the float w'ill dip or go under 
water ; sometimes a little preliminaiy 
nibbling by the fish will warn the 
angler, but as a general rule he must 
strike promptly, the point of the rod 
being brought up quickly without 
jerking it. Never let the fish have any 
slack line and try to keep it from 
coming to the surface until you are on 
the point of landing it 

There aie different methods or styles 
of fi.shing adopted on different rivers, 
such as the Thames, Lea, Trent and 
the Midland rivers. One well-known 
style is known as Nottingham fishing 
and is no doubt specially suitable for 
some waters but not for others. About 
these different methods and particularly 
about the peculiarities of his own 
district, the beginner will learn as he 
progresses in the art. 

In angling, as in most other arts and 
crafts, experience is the best of all 
teachers. If one can have the advan- 
tage of a few hints from an expiert, 
especially about the waters in which 
one intends to fish, it will be a great 
help. 

Roach is probably the most popular 


fish with the general angler. Nearly 
all rivers have a minimum size limit 
for the different fish, and all catches 
below that limit should be returned to 
the water at once, unless of course, 
the angler is anxious to secure live bait 
for pike or for perch. 

Fly-fishing 

There are a number of fish which can 
be caught by dry or wet fly-fishing, 
and the main ideas on which all fly- 
casting is bast'd are very much the 
same for all fish. Salmon fishing wtnild 
perhaps be placed at the top of the 
list as the most exciting form of the 
sport, but the best salmon rivers in 
the United Kingdom arc in Scotland 
and Ireland, though there arc st* venal 
rivers in England on which the .spoit 
is enjoyed. 

Most of the salmon fishing in the 
British Isles is privately owned, and 
for this and othei leasons it is unlikely 
to become a popular foim ot lishing 
When one speaks of fly-lishmg it is 
usually taken to mean for tioiit, 
though there are several othei fish that 
can be taken with fly Many .ingleis, 
once they have become virlinis to the 
fascinations of (roiit-lishing with wet 
or dry fly, have little interest for any 
other blanch of the sport. 

One curious point is that m trout 



DIFFERENT TYPES OF FLOAT 

Tlurf* are various kinds of float used in 
general fishing from the small light quill to 
the heavier « ork and wooden float used \»y 
the pike angler. 
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fishing the artificial flies used by the 
angler must resemble as closely as 
possible the insects which seem to be 
most popular with the fish as dainty 
morsels of food. In the case of the 
salmon there is no question of tempting 
the appetite of the fish ; the fly is 
merely used as an irritant. During its 
stay in fresh water the salmon is 
usually a bad-tempered creature, and 
amongst the things that annoy it an* 
brightly coloured objects, especially 
gaudy insects. So the flies for salmon 
fishing are made as brilliant as ])ossible, 
while trout flies arc usually of sombre 
hues but tempting to the trout's taste. 

Tackle for Trout 

Trout vary in size in diffcTent waters 
Rapid streams t('nd to produce .small 
iish and a half-pounder may be con- 
‘'id(‘red as one of leasonable size. In 
other watiTs such as the chalk streams 
of Hampshire, a 2 lb, fish would not 
be n*garded as anything veiy wonder- 



SINGLE FiSHERMAN's KNOT 



double fisherman’s knot 



BARREL KNOf 

Knots used for joining gut 


HOW lO Til SK'UHtlY 

Kiiul''! uic iinpoituia 111 *ill 1»1 cL1k1u“> nl 
iishing and iii tlu‘ diagi.uii almNc tJrc*c dI 
the most ii.scfnl kiiot.s tor thr angU*i an* 
given. 



USED IN SEA ANGLING 

Pciti'nio^trr tickle is largely used in sea- 
angling, and in the drawing al>(>\e two 
tvpes of this particular kind ot tackle are 
shown. 

fill and a half-pound fish scarcely 
worth mentioning. The record size is 
generally accorded to one of 30 J lb. 
taken in Loch Awe in 1S66, which is a 
l.ing time ago. and may account for 
i!ie fact that doubts have since been 
expressed by scepties who do not 
question the weight of the fish but 
suggest it may have been a salmon. 

So far as the indispensable tackle is 
concerned the list for fly-fishing is not 
unlike that used by the general angler : 
rod, line and reel come first as thev do 
in most forms of angling. In addition, 
the .silk-worm gut casts which will be 
tied to the line are necessary, and, one 
of the most important items of all, a 
selection of artificial tlies. A landing- 
net, too, is a necessity, and a wicker 
creel or waterproof bag in which to 
take back the day’s catch should be 
pul on the list. 

A box or waterproof pouch in which 
the casts can be safely kept and another 



252 


NEWNES’ PICTORIAL KNOWLEDGE 


Back cast : 'Briny rod point down. . 

Hight wrist turned over. 
Tlotate body from the hips. 


Ibnuard cast? 'V/rist 
turned up. Release line 
from left hand as body 
returns to first position. 
Line must travel Low 
over the water, 

, . 






S/n I d/\ Ir IT »i / » thi 

HOW TO CAST WHtN BAll-riSlllNG 

Like every otlu i intciesting sport or recrccition there is much to learn about the iiglit .ind 
wrong metho<ls in angling In the sketches above our artist illustratis the wa> in vvhieh the 
\oung cingh r shoul 1 manipulate hi j rod when throwing the line* After casting keep the lod tip 
down till the float has settled then raise the rod until there is a mininiiiin of loose line Ik tiveen 

float and rod-tip 


box or case to contain the flics will also 
be needed. These items are matters 
for individual choice, just as the 
various gadgets for the angler’s con- 
venience may appeal to one peison and 
be despised by another. 

A 3-piecc, split-cane rod of about 
9 feet in length and 6^ oz in weight 
would be an appropriate kind to buy, 
though a greenheart rod is generally 
cheaper and by some people regarded 
as equally satisfactory. While it is 
good advice to say " Ciet the best rod 
possible,” it may not be so wise in the 
case of the beginner, who will only 
find out by experience just what t3q)e 
of rod he really prefers. Probably the 
safe plan is to get a moderate-priced 
rod to begin with and this may, of 
course, serve for a long time. 

As with most sporting implements, 
the great thing is to get one that feels 


right to you so far as balance is con 
cemed. A friend may advise you in 
many ways, but you are the only one 
who can judge the feel of the rod in 
your own liands, after the leel has been 
fitted. It is worth buying a good reel 
for the simple fact that it may last 
you a lifetime. Make sure that the 
reel will suit the balance of the rod. 

A Large Choice of Fliea 

Lines can be fairly expensive, but 
again the beginner will be fairly safe 
in buying a good standard make of 
double-tapered 30-yard line. The cast 
comes next, usually a 3-yards length of 
silkworm gut, generally looped at the 
thicker end for fastening to the line. 
Thickness is described as X or iX 
down to 5X or finer lines ; the higher 
♦he number the finer the line. ” Fish 
fine ” is good advice, but it can be 
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carried too far, especially m the case 
of a beginner ; 2X is probably fine 
enough The cast should be soaked 111 
water before starting out Sometimes 
an angler will soak the gut cast m luke- 
warm tea to stain it brown, thus 
rendering it less visible to the hsh 
General fishermen, too, sometimes 
adopt this device 

Artificial flies aie usually tied upon 
eyed hooks so that they can be quite 
easily attached to the cast A book 
might easily be written on this subject 
of flies which attract trout at the 
diffeient seasons The mam point is 
that the angler should use one of the 
flies that appear about the time when 
he IS fishing At the end of May or 
bc'ginning of June foi instance, the 
Mayfly «iriivcs — a big fly which is 
taken giecdily by tioiit during the Uw 
\> . ks of early summer Other flies 
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are made to imitate the nymphs or the 
immature stages of these flies 

There are many other flies from the 
Maich Brown and the Blue Dun or 
GieenwelTs (dory of April to the 
( innamon Quill and Silver Sedge of 
August and Septembei But theie is 
a big sfl(*ction of flies which can be 
used m both dry fly hshiiig nriw 'vet 
fly-fishing, and a knowledge of these, 
as well as the pei-»onal pnhr^mts of 
difft re nt angleis, is one of tho^ matters 
on which expeiience alone is the road 
to knowlcxlge 

Concerning the Different Methods 

Here we are concerned only with a 
general outline of what I^ necessary 
Actii illv there ire broadh three mam 
methods of tiout-fishing with a fly* 
the Dry Flv the Wet Fly Upstream, 
and the Wet Fly Downstream These 



iau\ tram for fait u i ra 

SGML 01^ I HI BAIIS USED WHEN SPINNING 

One toriii of lishing ^^hlch hd*. btLoiiu mere is»ingl\ populir is that knoAMi as 
pike It IS probabl> the best and mtist spotting mcthoil but it can be iiscd for oihir hsh 
uiclucling^Kilmon^tiout and perch anoiding to eiieiimstanecs Ihe bait is. an irtihei il spinm r 
of which^thc spoon tyVL ib probably the oldest, and the De\on minnow among the Tm|sl 

populai In the top left hand corner is the plummet used in general fishing to aseert iin the 
^ ^ depth of the water 
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Bock cast: Void a littLe line 
in Left hand. Raise rod tip, 
moving ryht arm sharply. 


Cast the line 
behind the 
right shoulder. 
The line must 
not fly high, 
but at the 
level of the 
rod tip. 


Tause to allow the line 
to extend^ 


’forward cost ; 

This is the reverse of 
ih^ Back. cast. Geve 
a sharp forward move 
with arm from shoulder; 
releasing line from 
^ left hand . 






The line then flics 
forward. 1/^ien fully 
extended the rod tip 
IS dropped.enaUing 
the line to mil gentiy 
on the wafer. 


THE ART OF CASllNG 

The first lesson the would-be fly fisherman 
has to learn is the correct way to cast his 
line so that the bait will fall quietly on the 
water. In the above four sketches our artist 
has illustrated the method generally used. 

terms largely explain themselves and 
the question of which is the best 
method or whether all arc best in their 
turn, according to circumstances, is a 
matter of taste or possibly argument. 


In the hrst the fly is cast just ahead 
of a rising fish To make the fly alight 
naturally and gently on the water it is 
a good plan to cast at an imaginaiy 
spot about a foot above the spot on 
the water on which you wish your fly 
to alight. 

Trout always lie in the water with 
head upstream ; the anglei naturally 
stands behind it since it is impoitant 
that he should not be seen, lie casts 
his line in such a way that the dry fly. 
falling lightly and quietly on the sur- 
face of the water a foot or two in front 
of the fish, will float gently down quite 
naturally over the fish, and it he is the 
sort you expect him to be he will 
promptly take your fly. 

The angler should not be m too big 
a hurry to stiike , m smooth water he 
gives the fish a i (‘asonabli* chance to 
suck the fly fairly into its mouth Then 
a twitch of the rod and th<* tiout is 
safely hooked It sounds simple 
enough on papci, but to become expeit 
needs a good deal of practice and the 
beginner is apt to stake too quickly, 
especially on slow-moving streams. 

For Wet Fly Fishing 

Some elementary knowledge of flies 
is useful to the angler. Dry lly-tislimg 
is usually carried out with an imitation 
of the mature fly, but in fast-iuniiing 
streams the trout feeds mostly on flics 
in the n)nnph stage as they struggle 
from the water to the aii above where 
they can stretch their wings. Rather a 
different type of imitation fly is needed 
in these more turbulent streams, and 
instead of the wings being outspread 
they are tied close together to form 
what is really a single layer. The cast 
should be moistened with river mud 
and even the fly itself may be treated 
lightly in the same way so that it will 
sink under the water and not, as in 
dry fly-fishing, float on the surface ol 
the stream. It is usually necessary to 
wade in the waters to be fished and 
suitable waders are another necessity. 

Downstream fishing is often easier 
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for the beginner than is any othcT 
foi m. Casting the line is not so difficult 
as it is made across the water and the 
current does for the fly what the craft 
of the expert docs in the other foniis 
of fishing. But downstream lishing is 
only suitable in certain circumstances, 
when rivers are swollen, for instance, 
and unsuitable for either dry fly or foi 
upstieam fishing, though the trout may 
be plentiful enough. 

Another kind of fishing for trout is 
known as spinning. In this case an 
imitation small live fish is used as 
bait. This is so made as to imitate 
the tuniing or wriggling movement of 
some of the commoner kinds of small 
freshwater fish. These man-made im - 
tat ions have various names, among 
them being Spoons,'* which revolve 
by their shape ; Devon minnows, 
shajied roughly like a fish ; Phantoms, 
which are more exact imitations of the 
r(‘al thing ; and Wagtails, which are 
made of pliable rubber. 

The nxl used in this kind of fishing 
is usually shorter and stiffer than one 
employed for fly-fishing, especially if 
the angling is being done from a boat. 
Reels, too, aie rather more important 
as theie arc ceitain snago in spinning 
which can only be avoided by having 
a suitable automatic reel. Even the 
reel does not help in such matteis aS 
the avoidance of “ kink " in the line, 
caused by twisting. For this reason 
the spinner usually has his line leaded, 
and the question of just where to put 
this weight is often a difficult one. In 
certain cases the lead can be attached 
to the swivel fitted to the artificial bait 
to enable it to do its spinning as it is 
drawn through the water. 

A Good Eye for Water 

Only certain types of water arc suit- 
able for spinning and generally speaking 
this particular form is not used except 
in cases where the more usual methods 
of fishing are unsuitable. Often 
enough on good fly-fishing water spin- 
ning is prohibited for the simple reason 



Trout bag 



Fly box 



AINULIINU 

Two articles of equipment necessary lor the 
fly-fisherman are a bag for the catch and a 
box in which his artificial flies may bo 
kept. The third drawing is for the general 
angler and shows how the hook should be 
baited. 

that it would make fishing with fly 
impossible or veiy nearly so. 

Among trout anglers there will be 
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found many who have practised the 
art in all its forms, not excluding hshing 
with worms Here again it can be 
said that m certain conditions this 
method may be the best, even though 
the fly lisheiman may consider that 
he is not ti eating the trout with the 
respect he has hitherto accorded the 
hsh 

The best advice, of course, is to be 
gained from the experienced hsherman 
who knows the water wheie one hopes 
or intends to fish No mcie printed 
woids can explain and illusti ite the 
conect way of casting or landing or 
even t>ing Only experience can give 
the angler " a good eye for wsater 
or that instinct whicli tells one just 
wheie hsh are lying in wait for the 
tempting fly skilfully cast by the quiet 
angler 


Sca-Angiing 

There are many holiday-makers who 
indulge in an occasional break at fishing 
when at the seaside, but it is usually 
of a very casual kind A hand-line 
trailed over the back of a boat or the 
edge of the pier may yield catches and 
a certain amount of pleasiiiable amuse- 
ment, but it scarcely comes m the 
category of first-class sport. 

Rod, red and line are the equipment 
of the true sea angler, just as they aie 
of the general and fly-hshing brothers 
of the Angle, as Izaak Walton called 
them In choosing a lod it will depend 
on what kind of hsh you are inti riding 
to lure Usually the sea-angler s rods 
aie shoit and stiff, probably 7 to 8 feet 
in length, made in two joints and gciiei- 
ally of greenheart If you have another 
top for this rod you will be equipped 



SEA-ANGLINO FROM A BOAl 

Doth methods and tackle of the sea anglci differ from those of his brother sportsman who prefeis 
the quiet sticams and lakes inland The sea angler may indeed dispense with a rod and trail 
a handline on occasion but lod, reel and line are usually 'employed The rod is normally both 
shorter and stiffir and tht line much longer and generally h^t(d with the paternoster tackle seen 

on an earlier page 
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A10N(, A SOUIH-CO\Sl BLACH 


1 X }r t 


Se I lift rsjiiminN \vi\sfi ni fusing lUrlislm ni 1 then ib j jssibh in n \irut\ in the 

inctholbusi ItoUmjtth i>^H^^^t(rh h t > t ik tin but Iltn \m slc two iiigh is on tin m i 
sh m t istiiij^ th ir lines fir iit in tin b jh t a rtsjjonsi c tug t > iinlic iti th it i tish h is t iki n 
tin but in I tin tin ill >f 1 iinling i good citch is in store 


foi bottom hsliing as well as foi 
pollack, mac ken 1 ami other flaf ^ish 
caught near the suifaie 

A diessed wateipioof line about 100 
feet in length and made of gut substi 
tute or gimp is generally suitable 
though a fine silk line has been found 
best for a few hsh Among the hsh to 
be caught off the British coast aie 
Bass, Cod, Conger, Mackerel, Dab 
Flounder, Plaice and Skate Then 
theie are Pollack and Coallish, both 
members of the Cod family usually 
found in rocky waters, while ^her 
members of the Cod family include 
Whiting, Pouting, Haddock and Hake 
The baits in general use are shrimps, 
mussels, crabs and various shellfish, 
lug and ragworms 

Cirey Mullet is in its own class and 
the angler needs fine tackle and small 
hooks for this highly-pri/cd fisli It can 


be understood that where iheie is such 
a \ . ( ty of fish this question of tackle 
is a » ide one Often enough the 
paternoster and the legtr arc used 
Ihcse Luiiously-namcd pieces of tackle 
are leally a form of double oi tuple 
hooks The paternoster is a long trace 
of gut or gimp to be attached to the 
line and with three booms * of stiff 
wire , a lead is at the bottom The 
Icgei IS usually so arranged that while 
the lead rc'sts on the bottom the gut 
carries on beyond it and it is vei\ 
useful in a strong tide and with the 
fish feedmg just off the bottom 

Advice from the Old Hands 

On rocky shores fishing can be done 
from the locks, just as it can be done 
from a pier or jetty, but often it is 
better to go out in a boat a mile or 
more from the coast As in .ill forms 
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of angling the beginner will be wise to 
seek advice from one on the spot or 
from an angler who has had a fairly 
wide experience and knows what to 
expect on that particular stretch of the 
coast. 

Obviously it is important to know 
what kind ot tish can be taken in that 
part of the coast, what kind of bait 
has proved most protitable, the signs 
and portents which show that fisli are 
there to be taken, and a good many 
lesser points which experience has 
brought forth. A knowledge of these 
may make all the difference between a 
dull wasted day and an exciting few 
hours of sport which will live in tlie 
memory. 

There is one form of angling which 
the Americans have made popular in 
comp.iratively rec(*nt years and has 
now spn'ad to other continents, and 
that is Hig (iame Fishing. The sport 
has also bc'come very popular off the 
coast of New South Wales, Australia. 

In Britain, Tunny has been the 
principal quarry, and off the Yorkshire 
roast in the neighbourhood of Scar- 
borough has so far been the principal 
b«it tie-ground. Fish weighing over 
Soo lb. have been caught here. It need 
scarcely be said that in this kind of 
tishing both angler and tackle must be 
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strong enough to stand the strains on 
both when a huge fish finds itself on a 
hook at the end of a line. 

But this kind of fishing, while having 
its own fascination as well iis its 
exciting highlights, is scarcely the 
sootliing, iieaceliil pastime of whicli 
Izaak Walton and a long line of 
enthusiasts through the years since 
his day have written their lyrical 
praises. It is the man or boy sitting by 
some quiet stieain who captures his 
roach weighing a jiound, or the tly- 
fishiT casting his line over tlie waters 
of thc‘ Test or some other jileasaiit 
river far from the noi.si' and bustle of 
the town, to whom the charm, the 
fascination and the joyous thrills of 
angling most surely come. 

“ We sit on cowslip lianks, h(*ar the 
birds sing, and ])ossess ouisc'lves in as 
much quietness as those silent .silver 
.stieams whii'h we now si'e glide so 
quietly by us,” wiote old Iza.ik tluet* 
centuries ago, and a writer of to-day, 
A. F. M. MacMahon, li«is summed it 
up in this way : ” If you b(*come one 
of us you will find that it is not only a 
hobby : it is a philosophy of life that 
may help you to imd in yourself that 
happiness which, however hard to 
find there, cannot be found anywhere 
else.*’ 




MAKING THE MOST OF yOUR CAMERA 



THE VILLAGE BlACkSMITH 

Hue IS III inttKstin^ I hot( iphir subject typii of the minv to Im found in lif» It is 

a id pillule t )o uhosc lompisition emphisisis the main ml t st the Hlieksmith himself 
\ I ( tie r pictuii mit,hl ln\e httnol timed htvetver viitli i less crow It d fore imd 


And so vou lia\t I cinicri If it 
yL\ IS a box < mill i thciL is not a 
X Vgic it (1( .il foi >oii to It iin about 
llu niediinii il side of using it I he 
\ Rvvlindci shows you txactlv how much 
of the sLtne in fiont of the (ainei i will 
bi shown on tlie pliotogiaph 1 hi 
shutter in IV be premekd with a level 
to give cithei time or instant meous 
i xposure 

Points to Remember 

\ on must beeaielul when \ou use the 
time exposuie to see that the shuttei 
IS closeel whem you hive linished the 
exposure Make a i ule alw ays t o t in n on 
to the ntxt him immediately yeni ha\t 
taken a picture This will avc ^ your 
taking one photograph on top of 
another Foi an instantaneous pie tine 
or biiapsliol It lb important that the 
light should be good Lven with the 
sun shining, biiapshots with a box 
caincia arc usually not vtiv satislae^toiy 
if taken befoie about ten o'clock in the 
morning or after six o'clock in the even- 


ing In winter it is bettei to conhne 
\oni photogiaphj between the houib 
of ell \ t n o clock and lour o doe k 

About Tilmb 

Anothd point to rcmembei is that 
sorr lypcs of him aie much moic 
sensitive to light than othcis Ihese 
lihns e in tx‘ used for taking snapshots 
in light which would not be sutisfactor\ 
for the uidinaiy loll him Nowadays 
ordinal y him is veiy seldom used 
Iheic IS a wide chenee of hhns 1 he 
ordinal y him, for instance, is said te3 be 

sle3w,' whieh means it gixcs the best 
results only with a comparatively long 
exposuie Ihus, if it is to be used for 
“ snapshots," the light should be quite 
strong The colour red in the objects 
in your picture would, on such a film, 
come out black, and there would be 
very little to choose betw'een the depths 
of the different colours on the negative 
Nowadays a fastei film is used, which 
IS called oithochromatic, anel this type 
IS more sensitive to colour 







hiHlak Ltd / Shau 


Ihis shows how the camera shoulii be htli Mount your photographs in albums like those 
I Ik shiiR strap if llicre is one should be ustd by these >oung enthusiasts^ Small and 

round tlu mck iiid the eam< i i Uld ag iinsi intxptnsivc guinrntd corner pieces, bought bv 

the bod\ for steidiness tin picket, hold the photographs in pHre 



Youi !Ug»ti\(s lie woitli ktcpiiif, iM<l llu Ikm w i\ tod ) thi*, is to put Hum in fi inspii, iit » n\i lopes 
which will piotcct the in iiom dim ut I Ik iii r itivts shoiil I In lih d ind numlHrtd ind the dt tails 
cnttifd on an index card Jhisgivis \ou in t is\ and quu k \n i\ »>t hndme in\ lu ^ 
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Films of the panchromatic type arc 
better still, and can be obtained in 
much faster grades than the others, 
giving good distinction between objects 
of different colours and being of such a 
fine grain that they are quite suitable 
for enlargements. 

If You Have a Folding Camera 

Your camera may, perhaps, be more 
elaborate than the simple box camera. 
In front of the lens you may find a plate 
marked F 32, F. 16, F. ii, F. 8, with a 
little jioiiiter which can be moved on to 
any of these tigiires. The numbers 32, 
16, II and 8 aie cjilled the stop numbers 
When the pointer is moved on to a high 
stop number, such as F. 32, a diaphragm 
m front of the lens is closed down to 
make a very small aperture. Wlien the 
pointer is moved to a low stop number, 
for instance, F. 8, the apcrtuic in front 
of the lens is ojiened up to let more 
light in. The laiger the aperture (that 


is, the lower the stop number) the 
shorter the time required to give a 
proper exposure under the same lighting 
conditions. It should be borne in mind 
that each successive smaller stop 
doubles the exposure required by the 
previous one ; if a view taken at F. 11 
requires an expo.suie of second, the 
same view at F. 16 would require 
second. 

In the more expeasive cameras the 
time of the exposure is controlled by 
means of another little pointer which 
can move over a scale which may be 
maiked part of a second. 

But you may ask : 

“ Why is it necessary to have all this 
complication ? " 

There are several very good leasons. 
Supposing, for instance, you wished to 
photograph the finish of a race Witli 
an exposure of ./h, of a second the 
pictuie would be bluired because the 
runners would have moved an appreci- 



A. if Kerr. 

THE WEDDING PICTURE THAT WAS NOT A SUCCESS 


Everyone likes to take photogiaphs At a family wedding. Wrddnjgs aic exciting, and in this case 
the r\f itcment '>ecms to have spoilt the picture Instead < f gentiv picssing the release with the 
laiTif ra lu Id lirmlv against his bo<ly, the photographei has jerked it, iinxliiciiig this disappointing 

picture. 





SOME CAMERA FAULTS 



I h( M in tlim I iiilts 111 tlii'i I tint Justly tlit 1 t icli bill is m ith sh irptr tli in tlit 1 1 » n fi^^iire 
of tilt little child TM 1 tins shows that tilt canur i fotiistcl in oiriitly Sitondlv the* intiiwAb 
not lit Id ble Kill) win nth* phot ms tikcn Thiidly tin bi Kri iin i h iws inttrtst off tht 

111 un fiRurt 



Ih t / V* „ 


Herotht tnltrpn hir photoRi iphtr h is tiitd to m t in^le by tbnibini; 1 1n Ji i lill ndsctunnR 

a splendid Ml w point Hut lu h is sp nit Ins pi tint l\ tilting Ins t inu r i d wiiw uds mil this h is 
tansid both s* i iiid toastliiu to run downhill out of tht piituu 
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able di’^tance during the time the 
shutter was open. So for a photograph 
of this kind you must use the shortest 
exposure available, say, of a second. 
Now, as the shutter is only open for 
of a second, the light has only had 
one quarter of the time to act on the 
film that it would have had if you had 
given a second exposure. To 
compensate, it is necessary to use a 
larger aperture which will allow four 
times as much light to enter the 
I amera. 

Now suppose on another • ccasion 
you wished to take a photograph of a 
building or some other object where it 
is necessary to obtain sharp detail from 
the nearest object in the foreground to 
the most distant object in the back- 
ground of the photograph. A small 
aperture has the effect of sharpening up 
the picture For such a photogiaph 
you would ” stop down ” the lens to 
F. 16 or F 32 The small aperlute 


1 

t 



SAIISBURY (.AIHIOKAI 

(.itludial (.lilts lilt lull (if (iiiiRia 

siibjKts H(Mminl)er wlu n pholtj^rdphiUK 
buildings lo ki(p \(jur Lciintra iipnglit 
riltiriEf I hr ( imcrd will iiuiko tlw' hiiilcliim iilso 
s( ( ri td t lit 


would allow very little light to enter the 
camera and to compensate for this you 
must give longer exposure. You would 
set a timing pointer to its slowest speed, 
^ or perhaps ^ of a second, if this 
speed is included in the range of your 
shutter. 

For an exposure of more than of a 
second, however, it is necessary to 
hold the camera very steadv, preferably 
having some siippoit. With many 
photographers there is a tendency to 
jerk the camera slightly at the moment 
of using the shutter. Foi any time 
exposure, of course, a tnpod 01 some 
solid support is absolutely essential 

Focusing 

In addition to the adjustment foi 
“time of exposure “ and “aperture," 
most present-day folding cameras arc 
provided with some form of focusing 
device 

The simple box earner <i has what is 



Phot}\ / Shatt 

A SAirSBURY OAILWAY 


1 Ins I'autitiiJ (ntiiii((‘ to tlu (atludi.il ( l(jsr 
mdki s .inollu I lull Ldiiui.i siilijec t 1 lit ( lost is 

iiK rcasi 1 bv tli(‘ fifjiuus walking towdids 
tlic Katt\^A^ but Ihoso to the ii^bt .no a 
liistr.i lion 




y 


Hen IS pli< ipli f tin < >1 1 Mill it ‘^linl<\ m smii\ t ik n »n i l\]>uiltl\\ 

of \piil 111 this « 1 st ill In lull 1 L lost I \ ii \\ ]«)int w is pt>ssil K il v\ i*, 1)1 til I to skiHik 
the si 7 ( ol tilt nil mil t iki tin putiiii tn in i in )n (list ml spot 1 lu \oiiin* pnouumphi i 
should not i 1 lu hemtilnlsk\ (licit IhisM Ids i dn idi d pu Im i il impioM me nl on i dost 

up >t till mill onl\ 
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IN TliE FARMYARD 

M )st phot tphs in bt ttf r n tiken \%ith the h$fht coming from behind th( phot aph< r \ iit 
mot is MsipKtiiK tikt n ig unst tlie light Hill give very tfTn ijvt itsiilts Jhit r nn ml c r to gi\( 
i 111 1 1 1 I p, I ^p ire vsh ii photc gr iphiiig ig iif st tlu li^ht tlun you w ill give wliii ph >t ^ 

graphing with th 'li^ht h hind )ou 


known ts I fixed fotus so th it every- 
ihnif]; wliidi is to hit oi nioic i\v i\ 
tioTU tlu rinui i will ipju u in focus 
cdlhough tlu fix using in ly not be cjuitf 
ci'.shiip is(()ul(llu disiT((i 

On folding < initi is the dist mcc be- 
tween the kns irid the lilrn can be 
iel]U'-ttd very slightly Ihis is eh>ne 
f ithcr bv nun ing the le ns he>ldr r forwaiel 
or biekwaid aleing the sc ile or by 
tinning tlie img in which the len'- is 
memnted 

It IS impoitant when using a camera 
of this type to see that the focusing 
pennter is set toncctly For example, 
if you wish to take a cleise up poitrait 
with the “ sitte_i ' 5 feet away from the 
camera the focusing adjustment must be 
moved to the 5 foot position and sei em 

All tlie det ills mentioned ibovc relate 


to the piiiely mcchinu d side of using 
i cinuin but in oidti to obi on ic illy 
gooil putnics il Is iK issii\ to know 
sometiiing ibont tlu juinciphs of 
pitliiic miking 01 to ns( tlu Icdinu tl 
Urm composition 

The Secret of Making Good Pictures 
I he first point to ic number 1^ tiiat a 
camera lens is quite uiibiiscd It will 
ncoicl what(\ei objects come within 
its range If you are taking a snapshot 
of your best friend on the beach your 
attention will probably be concentrated 
on the person You may not have 
noticed a torn ncwspipn or tin can 
or peril ips some ugly rulings which 
will destroy the aitistie effect But 
the: camera will record everything 
irnpntnllv 



MAKING MIL MOSl 

The hrst rule to remember, therefore, 
IS to see that neither the foreground nor 
the background of the picture contain 
any objects which you would not like 
to see appearing m the finished print 
This IS a veiy simple and obvious lule, 
but It is surpnsing liow frequently it is 
overlooked by the beginnei lu photo 
giaphy 

Ihe next thing to remember is tint 
every pic tine should h ive Inl me e This 
does not mean that the main suljjeit 
should alwtivs be in the (ciiln of tlu 
pictuii , althougli 
f 1 e (j 11 e n t 1 y this 
airingemc nt cm be 
made to give quit* 
a pleasing efffct, 
providing the rest 
of the put lire docs 
not thiow the corn 
pc' I’ n\ out of 
balance \ s i 
gene 111 Tult It is 
beltci to h m the 
m M n ]> o 1 II t of 
inti I (St to the l( ft 
or 1 igli t of t he 
edit re with one or 
two subsidiaiy 
points of interest 
on the opposite 
side 

One does not 
need to be an ai tist 
to realise how 
important it is 
to keep this question 
of composuig the 
picture m mind 
befoie opeiating 
the shutter Ihcn 
study the n suiting 
p 1 c t u I e b .1 n d 
you can soon 
acqiiiie the ait of 
pioducing le illv 
pleasing pictures 
w h c t li e r your 
camera is a siinple 
box c.imera or a 
very e xpe nsive 
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folding camera provided with all the 
latest relinements 

What to Photograph 

Probably the first few rolls of film 
will be used m taking pictures of your 
friends Ihese aie an unfailing souice 
of interrst, but only to you and to the 
flic ncN ( oni erned You will soon ainv( 
at a stage where 3011 must look farther 
afield if you wish to extrict the mod 
s itisfac t ion fi om 1 he use ol your c ir ai i 
whicli, iftci ill is a wonderful iii>.tru- 



Pliinet \rus 


writs tAlHtDRAl 

Ins I^ i luu titludul stml\ with ^rul putorul \ dm Ih. m.im 
it.ust cintus on I'u ( ithi.ii il b.iildint, in.l is not mairrd b> the 
. mlir\ int.iist Ol Ihi sw ms on th. lik. in Ihi loifRroiind this 

L 1)1 tiiii lint helps MS to unlcistmil why Wills I ithidral his bun 

* ■ il 1 < I. . ...... 4 n 11* ■ I 111 4 K ItKT rkf-l 4 1 1 i h 


PHOTOGRAPHING ANIMAL FRIENDS 
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Thib delightful picture of a >oiing spring lamb is 
the kind of aniinal study that is s Iways pleasing, 
though sometimes it is \er> ditficult to take 
’ tciuse one s pet amU not rtmiin still for long 


Photograph your dog but be r artful to avoid 
queer angles which distoit Such inghs hi\c 
been at work here making the dcjg s pvus set m 
too large and out of propot tu n ttj its lit id 






0 






( Its will often persist in following the photo 
graphi r closf l\ around Kitte ns too move. 
\er> snddcnlv and ou aviH have to be quick 
Ui ^ft I < Inimmg '»hid\ like llii'. 


/hi H trfii tt f g h Urt 
Most pets i niiiot be mide to pose ind sue e ess 
fill put UK s like this one of a Titlur foiloin 
wire hairt 1 teiiiei depend upon \our lie ing 
ible ten itrli noim pels in i quiet iiiooel 





ON yoUR HOLIDAYS 



// Inn tr I Uti 


It b great fun taking a lo\ ely picture like this 
of th* family bathing in the sea but when 
you do take such pictures, take cue to Weep 
the salt water out of your camera 



i W h€rr 


At the seaside it is not always necessary to 
have the family in the picture Such simple 
things as a receding tide and sunlight on the 
sand make lovely studies 



// Irin tr A Urt 


Plenty of cood pictuies can be taken when the 
sea IS calm and the sun is bright— especially 
if the photographer can wander into the sea 
after his subject 



4 U hitr 


Do not put >oui tamer a 'i\sa> when wiiitir 
comes \Mun tht snow has frtshlv fallen th«' 
fields and lanes will present such lovely studies 
as this for the photographer. 
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merit capable ol producing pictures 
which have a much wider interest than 
the purely personal. 

It is an excellent idea to specialise 
for a time in some particular type of 
photograph. For example, you might 
decide to take up the collection of a 
series of ‘‘ Mother and Young photo- 
graphs, starting, perhaps, with a cat and 
her kittens. Next, perhaps, a hen and 
chicks, a duck and ducklings, horse and 
foal, cow and calf, ewe and lambs, and so 
on. 

You will find that a series of pictures 
of this type will interest not only your 
friends, but if they have been carefully 
composed in accordance with the simple 
principles outlined above, they will 
provide really pleasing pictures to show 
to anyone who could only take a polite 


interest in the more intimate portraits 
of personal acquaintances. 

Other subjects suitable for “ series 
collecting ” in this way are old churches, 
old inns, river scenes, unusual buildings, 
such as, windmills, oast houses and so on. 

Try to make every photograph you 
take a picture, following the simple rules 
of composition. In this way you will 
find that you will become more and more 
interested in the subject of photography 
instead of just using it for only two or 
three weeks during your holiday season. 

Naturally, if you intend to make 
photography an all-the-yc‘ar-round 
hobby, the (jiicstion of expense be- 
comes important and you will find it 
an economy to do your own developing 
and printing. It is worth while obtain- 
ing a good book to guide you in this. 



IHE MARKET PLACE AT CHIPPING CAMPDEN 


Fox Photos. 


Our old-world English villages have provided many photographers with lovely subjects. This 
beautiful photograph shows the village street framed in the arches of the old market hall. Sunlight 
and shadows playing on the cobbles help to make it a fine pictorial study. 




GARDENING FOR GIRLS AND BOyS 



nil YOiiNC. hMHUSlASIS 

As .1 hiMlthtul d dI ia-icmatuiK In^hUv. ijiKlc’ iii|; j>fou<lf"s spiemiul L'xorciv in tin* ticsh .in ainl 
there IS ]»K iit \ nf si dju* lor \jm'i^' mji In tins . \vt II »s our b^i y»l iniinn; in .ulv.inre is 

Jimst cssi-ntMl fn mnJeinn^; Kt^Ujul his lo h,- skilliilh pioptn,! j>rn>r lo sowiin;, and our 
attention jiiusl tlien l>r gneii to thinning h hpir wiiNlmgand u.iliiing Ik fun* vie t.in oblain 

1 ii vv.iid 


G AKDMNING is ant* of tlh iiitist 
lu^altliful occiipcititms, for it is 
carritnl out in the trcsli air anti 
lh(‘ woik ftjiiiis s]>Ii‘ntiul iiui^oulai 
excrcisf for our bodn s. A> for tbi* 
planninf< of a /i^ank n, tln'rc abiiiulant 
scopt* for caioful thouj^Iit, foi imagina- 
tion and individual uleas, so that our 
brains as vvt'll as our limbs can play 
their part. 

Though there are sunny ganleiis and 
shady ones, eacli suitable for special 
subjects, the best all-round pi^/i for 
girls and boys is one where there is a 
goodly amount of sun all the day 
through, with no large trees to cast 
shade, trees the spreading branches 
of which would cause constant drip in 
wet weather and whose hungry roots 
would impoverish the soil. In other 
words, an ideal garden is an o{>eu ])it‘ce 


of g’ lint], and if it faces south or 
]K)sst •‘fs a suutlieily aspect, as we 
should say, so imu h the better. If 
vouis is a shady, tree-flanketl garden, 
j)eihai»s looking into Hit lunlli or east, 
\()U can only glow shadedoving plants 
sueresslully aiul ma\' soon tiiui you are 
robbi^d of a great deal of interest. 

About the Soil 

Wo spi'ak of th(‘ earth or mould of 
which a i ardeii is formed as the soil, 
and tliere aie many distinct varieties. 
Stiff, rcddisli earth we term clay and 
some of the most productive gardens 
are those on well~v\orked clay soil. A 
sticky, yellowish soil is know'ii as marl, 
and this is not a good staple for 
gardening purposes. Wdien line earth, 
sand and stones (especially waterworn 
pebblt's) an* mixed, wt* spt'uk of a gravel 
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ht^inald 4 \taU)\ 

CANDY rUIT 

A lovt'U batd> annual, 12 jnihts lii^h 
Blooms wlnte, pink, puipl<% minson, tit. 

soil. Loam ib a brownish soil, often 
charged with the fibres of decaying, 
vegetation, and such fibrous loam 
IS very suitable for flowers and vege- 
tables. Sandy soil, as the name 
suggests, is a staple with a very large 
proportion of sand and you will at once 
understand that it dries out rapidly 
in hot weather. Chalk soil is light 
brown with bits of white chalk in it, 
being formed on the top of chalk rock. 
Peat soil is black, to a greater or lesser 
degree, apt to be very wet during the 
winter but excellent for an extensive 
range of plants that are peat-lovers. 

You should get to know your soil 
because each type calls for slightly 
different treatment. Clay is good for 
roses, most of the vegetables and the 
majority of flowers. It needs deep 
digging in the autumn so that it may 
hv thrown up in big unbroken clods 
for the frost to break down in wintry 
weather. Sifted ashes (especially bon- 


Ine ami wood aslii*s), giitly sweepings 
from untarred roads ami basic slag (to 
be bought from the garden stores) are 
all of benefit to clay. A gravel soil 
calls for decaying leaves and soft garden 
rubbish that has been rotted down in a 
compost heap or pit. Fibrous loam is 
improved by a little fine bone meal and 
some garden lime. Chalk soil is as a 
rule very thin, so that one cannot dig 
deeply, but it may giadually be 
improved if loam, leaves or material 
from the compost hea]! is added, hop 
manure also proving helpful. 

Try to understand your soil so tliat 
you may know what to mix with it in 
order to obtain the b(‘st results. We 
speak of soil that has been well tended 
as being in good heart or perhaps in 
good tilth. It is from the soil that the 
roots of plants draw much of their 
nourishment, and you will never be 
very successful as a gardener unless 
you get your soil right before 



f n j ragrr 

CLARKIA 

Ihis »if>us about 2 lc*i I in lu losc*. 

swirltt, pink ami volute llowiis 
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CORNrUOW I R 

This ]iaul\ .iniiu.il ifulxs \ of 

about 2 feet nine is flu* favoiiiito, but 
tluii an |)nik an<l wliiti \aiieties 

undertaking sowing and planting 
operations. 

A Gardener’s Tools 

It is not possible to manage a garden 
properly without workmanlike tools. 
These tools and appliances should be 
strong and well-made and they call for 
constant care. They ought never to 
be left out-of-doors after use, for 
exposure to both sun and rain will 
quickly spoil them. Before being put 
away, the blades of spades and hoes, 
the tines (sometimes wrongly called 
prongs) of digging forks and the ' '‘cth 
of rakes should be cleaned by rubbing 
them with a piece of wood, bright metal 
parts being afterwards wiped over with 
an oily rag. Have a place for cveiy 
tool and see that each one is kept in its 
place, all ready to hand when it is 
wanted. Just occasionally wipe the 
wooden parts with a rag dipped in 
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linseed oil. Most gardt*n tooN have 
handles and hafts in ule of ash ; linseed 
oil in niodeiation preserves this wood 
and mak(‘s it softer to one's hands. 

Now, let us consider the tools we 
shall require : 

A SPADE is, first of all, a most useful 
tool for autumn digging, for making 
holes in the ground for planting 
shrubs, for trenching, cutting edges 
and so forth. Obtain a spade that 
is not too heavy for your age ind 
strength. 

A FORK is an essential tool for 
general digging, both in the vegetable 
plot and in the flower borders. The 
tines may be flat or rounded, the latter 
being the more easy to use. 

A RAKE in general gardening is used 
chiefly for making the soil surface 
smooth, for gathering together weeds 
after hoeing, raking up heaps of leaves 
or stones and so forth. Such a tool 



HI !• ht 

IlM ICHRYSUM 

\ h.ii(l\ ciinnitil btaiiii!; bii^htU ci>loino(i 
(lowtis like double tlaisu s . lu i^ht ^ feet 
If stems are cut just bel*)ie blossoms an* 
full\ open tluy inav be diied loi ^MIlter 
dei 01 at ion 


S » K \ 01 Mil 
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having eight or ten teeth will serve 
your purpose best. 

HOES are of various kinds and they 
arc all most serviceable tools. A 
Dutch hoe is used with quick, pushing 
movements as one steps backwards 
over the ground and its purpose is to 
break the soil surface and keep it loose 
and crumbly so that plant-life may 
flourish ; and, of course, to destroy 
secdUng weeds. A draw-hoe is gener- 
ally swan-necked and is used for draw- 
ing drills or furrows in which to sow 
seeds ; for breaking the top crust of 
hard soil ; and for chopping otl weeds. 
One 4-inch Dutch hoc and one 3-inch 
draw-hoe are all you need obtain. They 
should be strongly fixed to stout 
handles. 

A TROWEL is invaluable for setting 
out small plants, for use when potting up 
seedlings and for many other purposes. 

A HANDFORK with four short tines 
has many uses. It is valuable for 
breaking the soil surface round plants, 
especially tiny seedlings ; for planting 
bulbs, for weeding in the rockery, and 
also for transplanting. 

A GARDEN LINE is essential. It 
may consist of a length of stout string ; 
or, better still, of fine cord made 
specially for the purpose. Most 
gardeners attach one end of their line 
to a metal peg and the other to a reel 
with spike, but you can manage quite 
well with two pointed pieces of wood. 
You will want a line for forming a 
straight edge to a bed, border or lawn ; 
for drawing even drills when sowing 
seeds, especially those of vegetables ; 
for obtaining the correct course when 
planting out rows of seedlings, etc. 
Always wind up your line after use and 
store it in a dry place. 

Getting the Garden Ready 

We have already considered the fact 
that soils vary a good deal, so let us 
assume that you have been given a 
plot of ground for your very own and 
that you are going to get it ready, 
either for growing flowers and possibly 
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a few vegetables. You may find that 
it has been neglected, so your first step 
must be to clear it entirely of weeds 
and unwanted plants. 

In these days, when stable manure is 
almost unobtainable, good gardeners 
rely largely upon decaying vegetable 
matter for fertilising their ground. 
Gras.sy and other green weeds ; tops 
and tails and outside leaves of vege- 
tables ; lawn mowings ; tree leaves and 
all such refuse are built up into small 
tight stacks in the form of compost 
heaps. When once decayed, this garb- 
age forms humus, one of the most 
valuable of all plant foods. 

Hoe off the weeds from your plot, 
therefore, and let them serve as the 
foundation of your own compost heap. 
Then, once the suiface has been 
cleared, you may commence digging 
in earnest, but you should understand 
that for plants to flourish the digging 
must be done deeply so that the roots 
do not encounter hard subsoil as they 
thrust downwards. 

Probably the best .stait will be made 
if, with a spade, you dig out a barrow- 
load of soil from the top hdt-hand 
corner of the plot and deposit it at the 
' bottom right-hand corner. You can 
now commence digging on the left at 
the top, working the soil to the left and 
forward as you dig in an even line 
across the ground. Whether using 
spade or fork, thrust the tool straight 
downwards as far as it will go. If you 
insert the blade or tines in the ground 
on a slope they will not penetrate nearly 
so far as if they go straight down. 
Now lift the spadeful or forkful of earth 
and throw it upside down in front of 
you and to the left. For spring digging, 
clods may be broken down with spade 
or fork : but in the autumn the 
rougher the surface is left the better. 
Roots of coarse perennial weeds, such 
as thase of docks, dandelions, stinging 
nettles, bindweed and ground elder 
should be picked out as you dig so that 
they may be dried off and burned on 
the bonfire. 



SOME FLOWER CARDEN FAVOURITES 



I he Swtil l*ei Oiucn of the Vnnuals 
IS a chmhinj? plant and reaches a h( iRht 
of 0 fttl OT moio It docs best \\hen tho 
f^round is thoroughly trenched 


Snapdiagons are excellent bolder plants for 
missing and best trcMted as half hardy 
annuils Various heights and almost all 
colours Family name, Antirrhinum 



The Forge t-Mc-Not is a peiennial, but best 
treated as a biennial and sown every year 
Family name, Myosotis, or mouse’s ear, from 
the shape of the leaves Height, 6 inches 


Ph t \ RegtnaiU 4 MUby 
Sweet Williams are biennials bccds are so\mi 
in May or June, and the seedlings transplanted 
m September or October for blooming in the 
folloiKing summer Height, i8 inches 
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Let Ub sciy now that you luivc leaclu <1 
the end of the first row^ nght across th< 
plot. You will find in front of you a 
kind of little trench, and in this you 
may (with a fork) spread some stable 
or hop manure, if available ; or a small 
quantity of the material from a 
thoroughly rotted compost heap. Pro- 
ceed next with the digging of the second 
strip and so on until you have com- 
pleted the task, when that barrow-load 
of soil you first tlu;^ out will help you 
to lcv(‘l off correctly. Do not hurry 
digging. Be sure to take your time 
and work methodically. At first the 
exercise may make you stiff, but the 
muscles will quickly become used to 
the calls made on them and then you 
will be neither stiff nor tired. 

Planning a Flower Garden 

Having dug over the plot deeply and 



hi^tnald A Malby 

ANNUAL SUNFLOWER 

Who doi*s not know tlit* tdll siiifjU* tinnual 
sunflower, which may attain to a lit if»ht ot 10 
feet 01 even more-' flolianthiis is the laniily 
name and tlie variety Russian (iiant ' 
with a bra/en fate is tun of iht I.iigtst 


W(dl in ordtr that sour soil under ritath 
may bo brought to I ho surface, 
sweetened by air and dried m the sun, 
we have next to decide what the garden 
is to contain and how its occupants 
shall be arranged for the best effect. 
The most satisfactory method is to 
take a piece of paper and set out a plan, 
more or less to scale, showing the actual 
aiea. Upon such a plan we can now 
write in notes of the sub](*cts to be 
chosen and eventually draw up a list 
of plants or seeds required. 

In the obtaining of a really effective 
floral border try to imagine for a 
moment that you are going to paint a 
picture, but that instead of using pig- 
ments you will depend upon briglit 
flowers for the colours. Thus, you are 
sure to put your tallest subjects to- 
wards the rear to form an effective 
backgiound. Plants a little less tall 
will be set next and tht^n thoM* ot 
shortei statiiie until >011 (oin< down to 
quite dwarf specimens W( 11 adaptt d to 
edging purposes. 

So much for the planting of tloweis 
of different heights. Beai m mind that 
plants coming near together should, so 
far as possible, blossom at the same 
time. In an autumn corner, for ex- 
ample, you may mass perennial sun- 
flowers, nidbeckia, Michaelmas daisies, 
hardy border chrysanthemums and so 
forth. 

The next point to consider is the 
correct arrangement of the plants ; 
and, generally speaking, it is best to 
form bold groups. Thus, a mass of 
golden marigolds is placed next to a 
cluster of blue cornflowers with a 
third group, perhaps of clarkias or 
candytuft, beyond. In any event, a 
draughtboard planting of single speci- 
mens dotted here and there is never so 
attractive as strong clumps. It is 
wiser, indeed, to grow only four, five or 
six of the best hardy annuals really 
effectively than to set a dozen sorts on 
such a small scale as to prove dis- 
appointing. 

In this, your new little garden, you 
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Reginald A Malb\ 

BULBS IN FIBRE 

Often called “indcM**- gardening/* it is very fascinating to 
grow bulbs in fibre m iindrained bowls, prepared fibre being 
readily obtainable where bulbs are sold The miniature 
Koniaii hyacinth, daffodils .ind narcissi, scillas and crocUvSes 
are dl ( v< client subjec ts loi this interesting foiin of gardening 


GARDliNING 

may decide for the first 
season to grow nothing 
but annuals. Such 
plants are of annual 
duration, which means 
that seed is sown in 
the spring and the 
plants perish when 
they have produced 
their blooms. Seed of 
the annuals is obtain- 
able everywhere in 
packets at very small 
cost and there is a 
particularly large 
choice of subjects, as 
the list below shows. 

Fo go further, there 
are two distinct types 
of annual, the hardy 
annual and the hall 
hardy annual. 1 h( 
former is h.a in tin* 
lists and tlu' latl< i Ji.h a. I he difleienci 
belwi'fii lh(‘ ly|)< s is that oiu* is liable 
to be (h'stioyed by frost whilst the otht i 
is ])eif» rtly hardy. Artnally, with sonu* 
types of hardy annual, sucli as corn- 
floweis, godetias, love - in - a - mist 
(nigella), eschscholtzias (the Cali- 
fornian poppy), candytuft and Shirley 
[loppies, seed may be sown in the open 
garden in September and the seedlings 
h'ft in the ground all th(‘ winter through. 
As a broad rule, howeviT, hardy 
annuals are sown in March. 

Growing Hardy Annuals 

All the hardy annuals thrive in well- 
dug soil, but it is not advisable to make 
the surface too fine. When the earth 
is made unduly smooth by the use of a 
rake to excess, the top crust will bake 
very hard after heavy rain and then 
tiny seedlings cannot possibly get 
through. We must learn that the 
seed of hardy annuals varies a great 
deal in size, and deal with it accordingly, 
remembering that il is a good rule to 
cover seeds by two and a half times 
their height of soil. With big seeds like 
those of the nasturtium and annual sun- 


flower WT can make small holes with 
the sharp edge ot a trowel at the 
])roper distances and thus sowing 
becomes very easy. In the case of 
Shirley poppies we have seeds so small 
that they can hardly be singled out wdth 
a naked eye and they arc best sown by 
mixing the seeds in a basin with many 
tim^s their bulk of fine silver sand. 
Tilt mixture may then be sprinkled 
thin:v over the surface where the clump 
is to come and lightly covered with a 
little dry sifted soil you have laid by 
for the purpose. 

Never forget that hardy annuals 
must be sown very thinly indeed. 
Again, when the tiny seedlings have 
appeared, they must be thinned out 
really hard. Most gardeners may attri- 
bute disappointment with these 
favourites to sowing too thickly and 
failing to thin promptly. Indeed, if 
each little plant has not a station to 
itself wdth sufficient space in which to 
develop overhead and to make a good 
root system it will not flourish. Further, 
the soil round the annuals ought 
always to have the surface kept loose 
and crumbly by use of the Dutch hoe, 
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all big weeds being pulled out by 
hand. 

Always carry out the sowing on a 
warm day when there is no strong wind 
and the soil is dry enough for the rake 
to be used effectively. An hour or 
two after a shower, when the earth is 
moist enough to receive seeds but dry 
enough on top for sowing, is ideal. If 
you are to grow annuals in a straight 
peg down the garden line first. For 
really tiny seeds you can make a very 
shallow drill or furrow by drawing a 
stick over the earth just close up to the 
line. For a deeper drill, as for larger 
seeds, you may use the corner of a' hoe. 
After sowing, covit your seeds with 
very fine soil. In some cases you may 
be able to rak(* fine soil into the drill, 
using the back of the rake and not the 
teetii. In other ca.s(*s you can perhaps 
pick up a lump of earth in your hand 



Hegxnald A. Afulby 

HYACINTH 

Hyacinth Imlbs growing merely in water 
in cupped glasses produce splendid spikes 
of bloom. If tap water is used, a piece of 
charcoal should be placed at the bottom 
of the glasb. 


and crumble it along the row over the 
seeds. Do not attempt to water the 
seeds immediately they have been 
sown, but wait for spring showers. If 
no gentle rain has fallen by the time 
the seedlings are up give them a little 
water by means of a can with a rose 
having very small holes. 

Annuals and Perennials 

Among the Hardy Annuals are 
Alyssum, Candytuft, Clarkia, Coreop- 
sis, Cornflowers, Godetia, Gypsophila, 
Larkspur, Mignonette, Nasturtium, 
NigeUa, Poppy, Scabious, Sunflower, 
Sweet Peas, Sweet Sultan and Virgi- 
nian Stock. All the Hardy Annuals 
thrive in well-dug soil, but it is not 
advis.able to make the soil too fine or 
it may become too hard when the sun 
shines after heavy rain. This forms a 
ciust and the tiny seedlings rannot get 
thiough. 

The Half-hardy Annuals are so-called 
because the flowers are quickly de- 
stroyed if frost toadies them. This 
means that the seeds must generally be 
sown in boxes of light, sandy soil under 
glass in March ; the seedlings are 
planted out about the last week in May, 
when, in most districts, there is little 
risk of further frost. In all other 
respects Half-hardy Annuals arc 
treated in the same way as Hardy 
Annuals. 

The Half-hardy Annuals include 
such flowers as Antirrhinum, Marigold, 
Petunia, Ten-week Stocks and Zinnias. 
Then there are the Biennials, the seeds 
of which are planted one year and the 
plants blossom about a year later. 
Most of the well-known biennials are 
Spring-flowering and include the Even- 
ing Primrose, Foxglove, Honesty, 
Sweet Williams and Wallflowers. 

Plants which come up year after year 
and continue until their roots become 
worn out, are known as Perennials. 
Among these arc Anchusa, Campanula, 
Delphinium, Hollyhock, Oriental Poppy 
and PoIy.inthus. There are also the 
tuberous Perennials, such as the Dahlia, 


DAFFODILS AND NARCISSI 



O 


A RocKi ex iinpk of the star shaj>ecl, 
me lium crownui n irussus This type is 
known as incom]) ir ibilis and the tr iinpets 
ire usiitlly prcttih fluted 




Ihis IS the polyanthus or bunch flowerc 1 
narcissus which is idmirablv suite 1 for 
culture m fibre in undriintel bowls 
Many vancties have orange e-.ups 



Here IS the giant-flowcrcd trumpet dafTcxlil 
** King Alfred *' The trumpet is the 
colour of old gold with the mouth turned 
back and strikingly frilled 


The variety here illustrated is Killi- 
grew/' whi^ has a bright vellow perianth 
and an orange red cup Grouped in the 
Star Narcissus class, it grows strongly 
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Iris, Lily of the Valley, Michaelmas 
Daisy and Paeony. 

Spring-flowering Bulbs 

Some of the most beautiful flowers 
belong to the Spring-flowTring bulb 
family. One of the most attractive 
ways of growing bulbs for decoration of 
the home is to plant them in fibre in 
ornamental bowls. The fibre, which 
should be well crumbled up before use 
and made moist, is usually bought 
already prepared with charcoal which 
keeps it sweet. The bowl is half filled 
with moist, lightly-pressed fibre, then 
the bulbs are placed in position on thc‘ 
fibre at sucli a depth that tin* tops an* 
level with tlie liowl brim. The bulbs 
should be spaced so that there is 
sufficient space between each foi anotht‘r 
bulb of the same size. Then cover the 
bulbs with more fibre, pressing it down 
fairly firmly. Just the tip of the bulb 
should be left showing above the fibre. 

The bowls are now placed in a dark, 
bin well-venlil<it(*d cupboaid for at least 
thiee weeks, and for S(un(* kinds of bulbs 
even up to eight weeks. The object of 
tliisdark room treatment is to <*nsure that 
the root system gets well started bc'fore 
the green sh<H)ts are <dlowt*d to develop. 


When the right time comes, the 
bulbs are brought out into daylight. 
Care should be taken to ensure that the 
fibre is always kept nicely moist. Even 
when in the cupboard the bulbs should 
be inspected occasionally, and, if the 
fibre appears to be too dry, it should be 
gently watered and kept just damp. 
After the bowls are brought out, the 
conditions in the living-room are en- 
tirely congenial for the bulbs, but 
avoid draughts or positions loo near 
the fire. 

The best month for planting spring- 
flowering bulbs in the garden is October, 
but if necessary they may be planted 
even <is late as December. The bulb 
family includ»*s Anemone, Bluebell, 
Crocus. Daftodil, Ily.icinth, Iris and 
Tulip 

In th(* eaily yt\irs of your gardening 
hobby then* will be little or no space in 
your small gard(‘n for vegetables, 
rhese will be a task foi someoiK* older, 
but it is in helping the oldt*r gaidenei 
tliat tin* beginner gains kno\\lt‘dge. In 
gardening, as in so many otlu‘r woitli- 
while hobbies, it is tin* enthusiast who 
is willing and anxious to learn from the 
<*xp(*iience of older follow(*rs of the 
c raft whf) makes the best j^rogre.ss. 


SOIL SURFACE 



A CiUlDI lO UUIB PI an: INC. 


for this unrk 


I In', di.im.irn sliinv'* tin i i\iin.ilr .it wlinli luillis shmild lx pl.uili d .uid Ihtc is the 

V !, \»oiiitf XncMtuirn* niiii't>cll /}, ( hifirKxlox.i 5, ('io( us (1, Dcillodil (a) small, 
(Id iiKdium, and ((1 7. (dadiolus (.1) .small, th) laiKc. H, Hvatiiith «>, hullious iris. 

Uj, lalns, J I, M‘ nlbrtdia. i 2, n.iniiiKuliis. ij, Still.'i h. Snowdioj*. 15, Tulip 




Ph ft ifil ihutin’' ftfi / Jrtpjrtlf t*hi, , ft M Ptttnrjul Irii 

SPITING A SPECIMEN 

hi tins jmtnif \\r ,in slmwn h t\N to st t a butterfly or luotli This is itu' noMli .ind bnstli 
nntbod ind b<'«'iinnn^' .i1 th< I» 11 <»1 tho imtiin* wt soo tho tlin'o step, m tl is sniph little 

<ip<r.it|(Ui .is <lrsi iibt il oil p 200 

BUTTERFLIt!) AND MOTHS 

T he collecting of butterflies and holidays the enthusiastic entomologi.st 
moths has the advantage of being -to give the collector of insects his 
veiy inexpensive except in per- rath* r formidable .scientilic title will 
sonal effort, since one usually doc's not find plenty of woik for liis waking 
buy foi one’s collection and of Ix ing liouis, how’eV(*r long they be. 
done mostly in the ()pen air laaving the gieat raiities, such as 

t h(‘ Purple luiipei oi , Cambei w ell 
A Full-time Hobby Heaiity and Swallow-tail, out of 

The catching of Hit' nimbler varieties .iceount, anyone w’ho peiM'veies can 
of butterflies entails a good deal ot inakt* a fairly comjiltdt' cnll(*ctioii of 
lit'althy and stienuoiis t'xeicise, as any J^iitish butterflies, tht' species of wiiicli 
seasoned colltrtor will agree. Between aie not ^'ely numerous, lliev include, 
them, dining tlie warmer monlb * of tin* howi'Vt i , many beautiful insects — who 
year, butterflies and moths offer plenty could deny the adjectiye to the Piiiple 
of .scopi‘ foi devoting time to tilt* puisuit Haii^tit'ak, Orange* Tip, Clouded Yeb 
of them; since one may hunt butterflies low'. Red Admiral, Peacock, tlie Fri- 
all day in suitabU* weathi'r and, when tillaiies, and the Bhu's, for examjilo ? — 
dusk falls, tiansfer one’s *ittentioii to and, when assembU’d in the store-box 
moths, which ge't up about the time or cabinet, make a tine display of 
when butterflies go to bed -most of colour. 

them, that is to say. During the summei Wliat moths lack in the matter of 
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brilliant hues they more than atone for 
in variety, since Biitish species number 
over 2,000. Not but what some of 
them — one thinks at once of the Tiger 
Moths, Bumets, and Underwings — are 
gay enough, and a great many very 
beautifully marked No collector can 
expect to get together a complete col- 
lection of this order of insect ; but by 
way of consolation the field is so large 
that there are always species still to be 
captured 

Caterpiiiars and PuPiE —Collect- 
ing does not necessarily begin with the 
capture of the insect, which, after all, 
is in the third of the three stages of its 
existence. For the collector will always 
have an eye wide open for caterpillars, 
which may be caged and fed till they 
turn into pupa; oi chrysalises ; and for 


chrysalises also. If things go right, a 
chrysalis will in due course present its 
finder with a perfect insect, and repay 
him for any trouble taken in the getting 
and keeping of it. 

The Collector's Equipment 

First, of course, we put the net, 
which should be shaped like a round- 
ended sack, and not like a jelly-bag, so 
that a " catch may not be able to 
tuck itself away into a corner. 1 he net 
can be made at home easily enough, 
out of a squaie yaid of black gauze 
doubled anci sewn up one of the long 
edges. One end is then lounded off to 
an arc of a circle, and stitched, while 
the other is hemmed firmly to a band 
of linen, doubled so as to foim a tube 
for the ring of cane which keeps the 
mouth open As foi the 
ring Itself, if a small 
evtia ( \pense can be 
fated, lliiie is much to 
b(‘ said III favour of one 
subdivide d into thiee 
pi(C(‘s which fold or can 
be takt‘n apart for pack- 
ing into a small space 
Butterflies used to be 
killed by pinching their 
bodies sidew^ays, but this 
is a very ciucle method 
and almost invariably 
damages the specimen. 
For moths a killing bottle 
has always been neces- 
sary, and it is best that 
butterflies should be 
dealt with in this way 
also. The killing bottle 
had better be bought 
from a dealer. A supply 
of gUss~boUomed boxes 
of different sizes which 
" nest into one another 
should be taken on an 
expedition for holding 
live specimens which 
later on, after examina- 
tion, may prove not to 
be wanted. Then, one 



Morns TO TAKE BY ASSEMBIING 

This photo|j;rtii>h slums three sjie^u s of moth, the niaUs of v^hirh 
can be taken by assfnibJiiif». The females arc on the Uft and 
the malob on the light At the top is the Oak kggar Moth, in 
the middle the Common Tiger Moth, and at the bottom ‘he 
lllat k Arches Moth. From the collection of Ernest Aris, 

F.Z.S. 
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must carry a cork- 
bottomed collecting box 
in which to place killed 
insects after they have 
been “ pinned," and in 
order that they may be 
pinned one must have 
with one a stock of 
special entomological 
pins of various sizes, 
coaled with black 
enamel to prevent 
corrosion. The collect- 
ing box is lined with 
cork. This cork should 
be kept damp in order 
to prevent the insects 
from becoming stiff 
before the collectoi is 
ready to set them. 

To hold all the ite^ms 
‘hr net) named 
al)()V(* «ind pel haps 
some lood as will -the 
list must include* a haver- 
sack, piefetably one 
with a stiap of a wide 
webbing, which will 
not gall the shoulder. 

So much for the field 
equipment. There re- 
main the articles needed 
for dealing with the 
insects brought home. 
The most important of 
these is a series of setting 
boards, either flat or 
round topped, with a 
central groove for the 
insect's body. Several 
sizes will be needed. 
The best are of cork 
mounted on a wooden 
base, which has ex- 
tended ends to slide 
into grooves of a setting 
case like shelves. The 



THE NET 

The above illu«itration shows the construction of the net. A 
four pointed cane is passed tfirough the linen tube at the mouth of 
the i and its ends are inserted in the two arms of the Y-piece 
which IS made of metal tubing The handle is thrust into the 
base of the Y Black gauze is best for the net, as it shows the 
captured insect dearly. 


handy boy can easily make a setting equivalent of grooves may be made by 
case for himself. It stands upright like nailing to the sides pairs of slips inch 
a cupboard, and should have a closely thick, set the proper distance apart. It 
fitting door, in which there may be an need hardly be said that all the setting 
opening covered with wire gauze. The boards to go into a case must be of the 
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THF KILLING BOTTLE 

I Ins III iinpi 1 1 ml iImii in (Ik lni(t(it<\ 
hHkIgi I (pm im( nt iikI I Ik ]j( '' t pi in is 
If bn\ If Ik 111 tin iiituiilist shop I Ik 
niK s( n i( )\( (ontnii'k i '.imll (pi mlit\ ol 
( \ imkW • f pot ISSIUIII I o\ I 1( ll \Mt ll 1 1 IM 1 ( ( 

] 1 1 ti r • 1 I * IT IS will! 1 1 illows tlw fiinn s 1 
( nil tliK n ii mil i \i ili tin insiii 
I Ik ff IK oiIki t \ pi wliuli liivi lx ( mn 
in »f Is n^l\ j ipiil II 111 111 < lit \i irs 

sanio length A setting case is a most 
iisetul thing as it pi events insects being 
damaged wliile on the boards 

Store Boxes 

these au foi housing th< collection 
in, and tlRir number must, of coins*, 
increase with the size of the collection 
'f hey can be mad* cheaply out of soap 


)r similar boxes, a number of which of 
the same kind and size should be 
obtained, if possible, at one time, to 
make sure of their matching Choose 
only those in good condition, and as 
weU made as such things are Soak off 
any adhering paper and fax the lids 
on firmly with fine brads Then round 
off all comers with sandpaper, to 
present as neat an appearance as 
possible 

A maik is now run round the box 
exactly half-way between top and 
bottom with a gauge The box is then 
slit very carefully along the line with 
a line tenon saw Jhe raw edges oi 
the halves are now smoothed doviii, 
and the inside of what were the top 
and bottom lined ^\ltll sheet coik- 
or better still, coik lino, if odd pieces 
can be got fioru an upholst* lei 
firmly glued down Next, thin ^lip'. 
aie glued on the inside of e)ne hall 
all round, reaching Ihuu the bottom 
to i or I null abov* the top to inaki 
a lip round which the other hall will 
ht snugly, and will be puvented fiom 
getting “out of register/' while the 
box is rendered moie or le^ss dust-pioof 
The projecting edges are bevelled off 
slightly towards the inside to assist 
closing 

The last touches are to line the box 
inside with white paper, stain il oi 
covei it with binding ' cloth “ outside , 
anei fit hinges on one half, and hooks 
on the other Of couise, on*‘ cannot 
expect to turn out of such rough 
materials boxes which will compete m 
appeal ance with those sold by dealers 
so befoie starting manufacture the col- 
lector might well consult a good cata- 
logue and then decide whether to make 
or buy. 

While on the subject of store-boxes, 
reference should be made to the im- 
poitance of pinning into *‘veiy one of 
them a piece of naphthalene, encased 
in paper well pcifoiated witJi pin- 
holes, to keep at bay the mites which 
attack oet specimens if given the 
chance 


BUTTERFLIES AND MOTHS 



IHL PILL BOX 

(lUss-tf^pped pill boAcs iii wirious sizes are 
sficciallv made for collectors of insects 
I hev are useful when a collect<»r wishes to 
cvimine a rajdivc be foie (lecitling to kill it 
• 1 it K«) or when he iiit» to take an 

insoi t home aliM‘ foi brttdmg 

Hunting and Catching 
'1 h(‘ ( ill rlnn of 
l)ult(MllK's is I.ugt'lv H. 
nuillri of lurk, tin* 
piopei distiict for local 
varieties, line weathei, 
agility and dexterity. 

To capture moths on 
the wing in darkness is 
obviously impossible. 

So the collector has 
recourse to the fatal 
attraction that light 
and ** treacle " have foi 
these insects. A strong 
light near an open win- 
dow will bring in many 
moths when the weather 
conditions are right , 
and one can have quite 
good sport on occasions 
round the street lamps 
of a town. Then there 
arc illuminated moth- 
traps, to which entry is 
easy while escape from 
them is difficult, for 
setting up in selected 
places. 


285 

Also, out iihiy lakt witli oiu a iirt 
.ind a strong arotylrnt* bicyrlt* lamp and 
beat hedges. The insects “ put up,” 
iis a sportsman would say, may often 
be netted while flying in the beam 
thrown by the lamp. 

Another method is called " assem- 
bling.*' This is the best method for 
taking Oak Kggar, Tiger and Black 
Arches moths. A young female is 
tmclosed in a lidless box, which is then 
covered with gauze and hung up on 
a branch or placed on a tree stump 
The scent of the imprisoned moth will 
soon attract males of her own species 
from all quarters, and they can be 
caught as they flutter round the cage. 

But the surest method of capturing 
many varieties is " sugaring " with a 
mixture of treacle and rum. Some 
collectors add a few drops of pear 
es.sence. Selecting a calm and warm 
evening, one smears the treacle with a 



IHL COILLCTING TIN 

'I'his i', ji till box liiK'd with loilv In it sIkhiM In 

rairunl a Mipplv ot .issoilinl puis to suit saiious sizes t)t niMtt 
riu’ colleiior should bo t.irofiil to kmp tho lork diiinp, utlui 
wiso his spi'cimcns wrill btcome rigid bofoio hr rcxulus honir 
.ind ho will then have all the trouble ot rrl.ixmg them 
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brush on the trunks 
and any easily reached 
branches of tiees. The 
scent of the treacle 
attracts the moths as 
surely as the nectar of 
flowers, and the rum 
renders them— well, 
“ incapable/' so that 
they are easily boxed or 
transferred from theii 
feast to the killing 
bottle. The light 
taken on one's lounds 
of inspection should 
be lather weak to 
avoid scaring the 
insects. 

Hlossoming shrubs 



CABINir DRAWtR, SIORF-BOX AND StniNG BOARD 

On the l« ft is .1 Jmwti fruni a c.«ibiiut with various s]n i u s of 
butttrtU btU>iiKing to one fainiU s* t out lu serif s On thi» 
js a stoic bt3\, which is so niade tint the inscLts tan be (lispla\efi 
both alKivc ami below The objtct in front is a setting board 



WHFRE THE COLILCIION IS KLPl 

This is an iipnglit cabinet containing a niiin 
her of shallow, glass-covered drawers These 
drawers are very carefully fitted into grtnives 


aie good hunting giounds wlun moths 
are in seaich of an evening mtal and 
the light just suffices to bitiay them 
Pay special attention to ].i\(ndei, 
pinks, iiises, tobacco plarils, ])lilo\(»s, 
sweet williams and lauiustinus 

On Setting Moths and Butterflies 

The "pinning" of an insect should 
be done carefully, thiough the centre 
oT the thoiax, the pin sloping slightly 
foiward. The point should project 
sufficiently to allow the insect to clear 
the surface of the store^box easily when 
the pin IS stuck well into the cork. 

For setting, one nec'ds a numbei of 
strips of paper, J inch wide ; and small 
triangles of thin card, each transfixed 
by a pin at the centre. A setting 
needle made by inserting the eye 
end of a large sewing needle into 
a wooden handle must also be pro- 
vided. 

We will assume that a butterfly has 
been placed on the setting board, its 
body well down in the groove. The 
wings are parted carefully, and one 
pair pressed against the board. The 
front wing is then drawn into position — 
its most forward point well m front of 
the head- with the needle and clipped 
in position by a tiiangle, the pin of 


BEATING THE SALLOWS 



VMitn tilt sallows all in bltioni in in\ mollis of Vcinous t>pn us it«;orl to tluni aflti iliik to sip 
lilt ncctai of tlKii flowtis This jiiut is intoxicating and consti]iu ntl\ wlicii tlu bi inchts an* 
suddenly shaken or beaten a stick the insects drop to tlu ground 11, theielore, the 

collector spieads a large uhite sheet under the tree liefore beating it he uill ha\c no dilhculty m 
hoding the moths with the aid of his lamp The sallow is the Goat Willow * tree 
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ASSEMBLING AND LIGHT 




A ncwlv hatched female is place.1 in a lidless box ishith is then covered vnth gauze It is 
now taken to a localit> in which its species is found and the rage is hung on a bough or pi ii Ci 
Cn 1 trit stump Ihe males ittracted by the sicnt of the decoj assc.nblo in numl . i ind 

arc netUd as tlu y come 



Tn i woodlind glide a sluil is hung up lietwcin two tries iiui illiiiniuatcd bv the light ol an 

act t>k 111 bicycU limp Flu mollis aic attractid by tin light ind sitth on tlu sliift Ihiv 

can be either caught with the net as they lly about in tlu da//ling’ ra>s of tlu lamp or taki n 
from the sheet in a killing bottle or a pill liox 
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BRI I IsH WO I H5- ri.,tc 2 



"SUGARING” lOR MOTHS 



About half an hour before dusk the collector walks through the wood %\iih treacle pot ana 
brush and paints a patch on the trunk of a tree here and there along the rideb He then retires 
until darkness falls in order to give the moths time to sip enough of his bait to make them 
drowsy. When he revisits the sugared trees it is easy for him to select specimens from among 
the feasting insects and to take them in kiUmg bottle or pill box. 
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which is tilted slightly to press a comer 
of the card against the wing. The rear 
wing is then treated in like manner, its 
front edge being of course arranged 
under the rear of the front wmg. 
Finally, a paper strip is laid across the 
outer edges of both wings and pinned 
down firmly at the ends. The triangles 
can then be removed, and the piocess 
repeated with the other pair of wings. 
Each antenna should now be fixed in 
its natural position by means of pins. 

The last, and by no means least 
important, operation is to pm opposite 
the insect a scrap of paper bearing dates 
of capture and of setting. For with- 
out this reminder it is easy to forget, 
and so remove the insect too soon ; 
with the result that the wings may not 
have stiffened properly, so that they 
move backwards, spoiling the appear- 
ance of the insect and making re- 
setting necessary. The young collec- 
tor should cultivate patience and 
allow at least a fortnight for small 
insects, and longer periods for the 
large. One specimen of each 


THE SETTING NEEDLE 

This consists of a piero of 
cork, d bristle and a needle 
The cork is rut to form d 
cube The bustle is then 
passed through it leiigth- 
\Mse and it is pierced from 
side to side by a n* (die 
Hy this means the bii'«lle 
can be kept in position 
across the uings of the 
instct by being pinned 
firmly to the bodrd 


WING VENATION OF A BUTTERFLY 

Whtn setting the wings of butterfly or motli, the jvunt of the 
needle should Ik* put undei one <if the veins Tlie above 
diagram shows the \dtious parts of the wings, as billows A 
coital margin, B apex, C outer margin, JJ inner margin, L base, 
K central shade, t; outer shade, H discal cell. I inner angle, 
I \ internal vein, i suhintdian vein, 2, 3, 4 median veins, 5 lower 
r.idial f) upper ladial, 7, 8, o, 10, 11 subcortal veins, 12 cortal 
nerve or vein 


species of butterfly should be set up- 
side down, to show the under marking. 

Another Method 

Another method of setting is shown 
in the picture on p. 281. In the first 
place the insect already pinned is 
taken from the collecting tin and 
placed in the groove of the setting 
board with wings lightly touching the 
suiface of the board. The setting needle 
IS then stuck in the board below it 
with the bristle resting on the wings as 
shown Next the legs and antenna; 
should be set. 'I hen the point of another 
needle should be in- 
serted under a vein 
of the fore wing. By 
this means the wing 
can be swung up into 
the desired position 
without danger of being 
torn. The pressure of 
the bristle will hold it 
there. The hind wing 
should then be treated 
in a similar manner 
A piece of trans- 
parent paper should 
be placed over the two 
wings and pinned down 
securely. When this has 
been done, the bristle 
should be withdrawn 
and the wings on the 
other side dealt with 
similarly. 


Relaxing 

Any dead insects 
that have become stiff 
must be relaxed or 
softened before they 
are sot. Tliey should 
be stuck on a piece of 
cork, and placed in an 
airtight jar or tin con- 
taining a layer of damp 
sand. A few drops 
of carbolic acid on 
the sand will pi event 
mildew. 



COINS t A FASCINATING HOBBy 



GREEK COINS (Slightly enlarged ) 

The lilustration «ibov« sliu^s some of the earliest known Greek corns from I-ydia and Ionia 
There are five coins depicted, the front and back of cjich coin being shown Tour of the coins 
are of a metal called electrum, an alloy of silver and g<ild J he fifth, in the bottom left-hand 
rnt I of the illusiralion. is of gold throughout this sec lion the coins as represented vary 
slightly in size from their originals Ibis will be imlicated in the captions, as above The 
excellent illustrations are included by permission of Messrs Mi thuon & Co Ltd , from their 
book " Coins and How to Know Ihcm, ' by Gertrude B Kawdings 


T he science of coins, called 
numismatics, is one which may 
well appeal to the young collector. 
Coins have been used as a medium 
of exchange for the last 2,500 years 
at least. The earliest known were 
struck in the ancient kingdom of 
Lydia in the eighth century before 
Christ ; and from that country the use 
of coinage spread rapidly over Asia 
Minor, the Aegean Islands and Greece, 
eventually reaching Rome, which be- 
came the centre from which it was 
carried into many parts of Europe. 
Whithersoever the power of Rome 
extended, along with it went Roman 
coins, which are now dug up in 
what were then the limits of 
the known world, telling the story, 
plainly enough, of Roman occupation. 
Similarly, Greek coins found in India 
and Central Asia speak of old-time 
traffic between those countries and 
Greece. 

History in Metal 

The earliest Greek coins were of 


electrum, a natural mixture of gold and 
silver found in the river sands of Asia. 
Later, the Romans used bronze, silver 
and gold for their coins, and their 
silver denarius, first used about 269 
B.C., was for a long time the standard 
coin of the ancient world. Our own 
sign of “ d " for pence in £ s. d. 
comes from this Roman denarius, 
just as one of the earliest English 
coins, the silver penny, was based on 
the Roman standard, and 240 silver 
pennies weighed one pound, again in 
imitation of the Roman denarius. 

It has been said that a complete col- 
lection of coins is a history in brief of 
the civilised world. Certainly some of 
them are historical documents of gieat 
interest. Fig. 15, for example, shows 
a brass coin bearing on the obverse 
(" head ”) side the laurelled bust of 
the Emperor Vespasian, and the reverse 
(“tail”) side the words “Judaea 
Capta,” and a palm tree to which a 
Jew is shackled, while a weeping 
Jewess sits near him. This little pi^ce of 
metal, celebrating the subjection of 
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GREEK COINS (Maceclonia). {Slight reductimi: 

The above illustration shows four Greek coins from Macedonia. Fig. i 
is a gold coin showing the head of the Greek god Apollo on one side, with 
a charioteer on the other, or reverse, as it is called. Figs. 2, 3 and 4 are 
coins of silver. Notice the very beautiful head in Fig. 3. 


theatre at 
Rome begun 
by Vespasian 
and finished 
by his son 
Titus. How 
interesting, 
too, is a shilling 
(Fig. 29) of 
Queen Mary's 
reign, with 
busts of the 
English sove- 
reign and 
her Spanish 
Consort facing 
one another ; 
and on its 
reverse the 
combined 
arms of Eng- 
1 a n d and 
Spain. Cajsar 
speaks in his 
“Commen- 
taries" of 
money being 
in use among 
the Britons. 
Some of these 
very early 
British coins, 
struck long 
before the 
arrival of the 
Romans, are 
evidently 
copies of the 
Macedonian 
Slater first 
minted in the 
fourth century 
B.c. Here, 
again, can be 
traced the 


Judaea by Vaspasian in A.D. 6g and effect of commerce. But how a design 
70, shows literally the two sides of conceived in far-off Macedonia pene- 
military conquest — triumph and trated to (then) back-of-beyond Britain 
misery. remains a mystery. It may have come 

Or, again, in a coin of the same by way of the Rhine, or by a more 
period we have on the reverse a picture roundabout route through Spain and 
of the Colosseum, the huge amphi- Gaul. 
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Coins and 
Romance 

To very 
ancient coins 
belongs the 
further interest 
of their having 
been used by 
people who 
lived many 
hundreds of 
years ago — a 
couple of thou- 
sand, maybe. 
For all we know, 
this silver tetra- 
drachm (Fig. 2) 
may have been 
handl(‘d by the 
Great Alex- 
ander, that 
Komaii “ aur- 
( us ” (Figs. 10, 

I j, 14) have cir- 
culated in the 
household of 
Julius Caesar ; 
and this humble 
denaiius (Figs 

II and 12) have 
rested in the 
wallet of a 
Roman Legion- 
ary Anyone 
ble.s.sed with a 
knowledge of 
history could 
weave mamy a 
little romance 
around the coins 
of his collection 

In the third 
place, many 
coins aie real 
works of art. 



ROMAN COINS. {Slight reduction ) 

In this picture some Roman coins are shown Figs lo and 13 are 
gold coins, the others being silver. The crocodile on the reverse of the 
coin in Fig 14 is interesting, as it refers to Rome's subjection of Hg>i)t 
big II shows the head of the great Julius Caesar To such impressions 
of JuliUf C lEsar s head on coins we owe our knowledge of his appearance. 


with beautifully 

e.xecuted designs, notably those of fred re/x saxo/num on one side, and 

the highly aitistic ancient Greeks exa (Exeter, the place of minting) on 

Others, at the opposite extieme, the other (Fig 27). 

attract by the very crudity of their 

ornamentation. For example, a penny •" t**® Middle Ages 

of Alfred's time, bearing merely ael/ Between ancient and what may 
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be called modem coins come a whole 
host belonging to the Middle Ages, and 
of modem coins there is a bewildering 
array of the issues of all civilised coun- 
tries. Every period and country has 
its particular treasures, after which the 
young collector may hopefully strive. 


Nor are the issues of to-day to be 
neglected. For a comparatively small 
sum a complete collection of the silver, 
nickel and copper issues now current in 
all countries of the world could be got 
together. It would at least familiarise 
the collector with foreign currencies 
and make quite 
a good display 
by itself. 

Hints on Collect- 
ing 

Before one 
starts collecting 
in earnest, one 
should get to 
know as much 
as possible 
about coins 
generally, and 
the nature and 
history of varie- 
ties. The most 
valuable infor- 
mation and ad- 
vice will be that 
of someone who 
has already 
amassed a good 
collection. Fail- 
ing such help, 
or even where 
it is available, 
good books 
should be con- 
sulted. 

An excellent 
and inexpensive 
volume, which 
can heartily be 
recommended, 
is '"Coins and 
How to Know 
Them," by 
Gertrude Bur- 
ford Rawlings, 
containing con- 
cise letterpress 
descriptions of 
the coins of 
various coun- 



'WVSAW V* Jm 

The illustration shows more Roman coins of a later date. Fig. 15 is of 
brass, Fig. 16 of brnnre, and Fig. 17 of gold. The coin in Fig. 15 bears a 
line head of the Kmperor Vespasian, and the reverse of the coin saown in 
Fig. 16 is stamped with a picture of the Colosseum, the famous amphi- 
theatre which the Romans used for the fights of the gladiators. 



GAULISH, BRITISH AND ENGLISH COINS 



The illustration above shows a collection of coins [slight enlafgffHftit) from Ai^icnt Britain 
iSfivnn p-ngianH and Gaul. which was the old name for France Figs i 8 , 19 and 21 are gold . 
Fig 25 was struck from copper or base silver , the others arc silver coins 

W5 
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tries, andent and modem, besides many 
photographic illustrations. The follow- 
ing little books, issued by Swan Sonnen- 
schein & Co., should also be looked for 
in second-hand bookshops : " Colonial 
Coins and Tokens,” by D. F. Howarth ; 


" Copper Coins of Europe,” by Frank 
C. lEggins ; and “ English Coins and 
Tokens,” by LI. Jcwitt and Barclay 
V. Head. All of them are extremely 
useful guides. In public libraries one 
can get access to, or perhaps even 

borrow, books 
of a more ex- 
pensive kind. 

When armed 
with a reason- 
able amount of 
knowledge, the 
collector will be 
in a better 
position to 
make use of any 
chances that 
offer. He 
should beware 
of odd coins 
displayed in the 
windows of 
small shops. 
The shopkeeper 
as likely as not 
knows little or 
nothing of their 
real value, and 
to be on the 
safe side asks 
much too high 
a figure. Also, 
a sharp lookout 
must be kept 
for “fakes,” 
some of them 
very cleverly 
executed with 
the aid of 
electrotyping. 
Signs of age 
and wear are 
not to be taken 
necessarily as 
proof of 
genuineness, 
or fresh con- 
dition as one 
of lack of age ; 
since carelessly 
stored coins 



ENGLISH COINS. ( Very nearly actual siee.) 

The coins shown here are of a much later date than those in the previous 
illustration. Fig. 29 shows a shilling ; Fig. 30 a silver crcwn. which 
bears the head of Queen Elizabeth ; Fig. 31a gold quarter ange! (an angel 
was a gold coin worth from 65. 8d. to 105.) ; Fig. 32 shows a sovereign 
of the time of James 1 . 
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soon get the 
appearance of 
age, while well- 
cared-for coins 
will retain their 
freshness for 
centuries. In 
short, when 
purchasing, if 
one's own know- 
ledge is not a 
sufficient guide, 
one should deal 
only with 
people who 
have a reputa- 
tion at stake. 

As with post- 
age stamps, so 
with coins, the 
collator’s aim 
should be to 
accumulate as 
many perfect 
specimens as 
possible. The 
worse should 
always give 
place to the 
better 

Care of Coins 

The treat- 
ment of old and 
<liitycoin.sinust 
be guided by 
the principle 
that old coins 
are old coins, 
and should not 
be made to look 
like anything 
else. One 



ENGUSH GOLD COINS. {.Aetuai s%u.) 

This illustration shows three magnificent gold coins. Figs 33 and 34 
were struck in the time of James 1 . Fig 35 in the time of Charles I. 


should remove any loose matter by Mint-new coins must be handled 

steeping in a solution of washing soda, very carefully to avoid staining them 

and brushing with an old tooth-brush with the fingers. Lift them flatwise 

until the design stands out clearly. But between finger and thumb, pressing on 

it is a great mistake to aim at bright- opposite points of the edge. 

ness in old coins. The removal of the 

natural oxidised or tarnished surface Storing a Collection 


may take with it a good deal of the A collection should be kept in 
value of the coin. trays, housed in a lock-up cabinet. 



A CROWN AND A GROAT 



38 38 



Ati tiAw lAiuBUTciiiuii tne coin soown in ng 37 is 01 goia, tne rest oeing 01 silver i'lg 30 depicts 
w Oxford Cromm of the time of Charles I, Fig 37 shows a ten-shiUmg piece from Odchester, 
Fig 38, a Pontefract shilling, and Fig 39, a half groat of the time of the Commonwealth A 
groat was worth 4^ l^e coins shown here <irc slightly enlarged 
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ENGLISH COINS. CHARLES 




.1 these coins, except the first one (Fig 40), are of the time of Charles II. The first one is froin 
Commonwealth times The large coins are gold, except the halfpenny shown in Fig 42, and 
the small coins are copper The t^^o large gold coins were called broads," and were twenty- 
shilling pieces Each coin is shown rather larger than the actual size. 
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TWOPENNY PIECE TO MAUNDY PENNY 





The copper twopenny piece (Fig 52) was used in the time of George 111 I ig 47 shows a tin 
halfpenny of the time of James II , Pig 48, a William and Mary sixpence I ig 49, a Queen 
Anne farthing Fig. 50, one-third guinea of George III . and Fig 51 a Maundy penny 
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ENGLISH COINS OF RECENT TIMES 





The aiKer coma shown heie aie .ill of recent date The flonn an<l the shillinj? aic eisih 
retoiinisal.le The florin is of the time of yueen Victoria, m whose rcisn it was hrst issued 
Fig 5^ illustrates a silver penny Each com is slightly enlarged 
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expensive — so 
the young 
collector can 
use some of his 
time very 
profitably in 
constructing a 
cabinet for him- 
self. If he IS 
fortunate, he 
may be able to 
acquire second- 
hand a plain 
mahogany cabi- 
net with locking 
door as a suit- 
able shell for 
the more costly 
items, the trays, 
which will be 
many m num- 
ber. Otherwise 
he will have to 
make the “ cup- 
board ” part to 
the best of his 
abihty The 
top and bottom 
of the cabinet 
should project 
sufficiently to 
be flush with 
the face of the 
door when 
closed, and be 
a very good fit, 
so as to exclude 
dust. 


IRISH COINS. {ShgM reduction ) 


— w to Make 


In this illustration is shown a collection of old Irish corns var> mg in date 
from the tenth century (tig 59) to the seventeenth century (1 ig 04), 
which represents a halfpenny The head on the halfpenny shown in 
Fig. 60 18 said to be that of St John the Baptist These coins are all 
diver except that in Fig. 64, which u bronze. 


Trays 

The trays 
themselves may 
be pieces of 
good quality 

. , l-inch plywood 

Speaally valuable coins, including cut carefully to a standard sue, which 
those of gold, may well have a separate fit the inside of the cabinet closely, but 
cabinet of their own, which can be not tightly, so that they may be pulled 
entrusted to the further security of a in and out easily. Round the edge of 
safe. Coin cabinets are expensive each tray on the top is glued flat 
things to buy— one may say, very beading, ^ inch thick and J to inch 
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wide. The in- 
terior of the 

tray is then * 

divided up 

lengthwise and 

crosswise, by 

bars of the 

same material, 

into spaces 

large enough to 

hold a dozen or 

more coins 

apiece. The 

bottom of each 

space is then 

furnished with 

a loose lining of 

dark green 

facecloth — or, if 

odd scraps of 

the material can 

be got from a 

billiard-table 

maker, of 

billiard-tablo 

cloth — against 

which the coins 

will show up 

well. 

Tra}^ of this 
kind are suit- 
able for display- 
ing coins in 
groups or 
families, and 
make it easy 
to keep coins of 

all sizes to- i 

gether. I 

More elabor- 

ate trays, pro- Scottish coins. (Shght reduction ) 

V i d i n IT *l ’Hie illustration shows a froiip of coins from Scotland The fine gold 

f middle of the photograph (Fig 69) is a noble of the fourteenth 

bfpaiatf bpdct centur>' higs 65 and 00 are early pennies, Fig 07, a halfpenny; 

for each coin, F'lg 68 , a half » rodt of the same date as the noble , F'lg 70 , St. Andrew , 

can be made a groat 

out of the same 

kind of pl 5 nvood A tray is ruled in edge The hole centres are then dulled 
both directions with lines parallel to with a small twist dull to guide the 
the edges, the crossing points marking centrebits with which the holes are cut 
the centres of holcs-to-be In ruling, right through the tray, 
allowance must be made for keeping During this operation the tray should 
holes at least J inch away from any be clamped against a piece of waste 



A SCOTTISH BONNET-PIECE 



These Scottish coins have curious names f tig 72 shows a demy (35 4^ ) . Fig 73, a penny , 
Fig 74, a rider of gold (23s ) , Fig 73, a gold unicorn (the a nima l can be seen on the com) , 
Fig 76, a plack (2d or 3d.) , Fig. 77. a ducat or bonnet-piece in gold, worth 405. 
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A DUCAT AND A BAWBEE 



Inothiir group 
upon it, and Fig^ 
Fig. 8i shows a 

if.p.a.~voL. viif. 



305 



COINS OF JAMES VI. AND LATER 




Here are Scottish coins dating from James VI. of Scotland, altervrards James I. of Great 
Bntam. Fig. 84 shows a gold four-pound or hat piece; Fig. 85, a plack; Fig. 86, a bawbee 
with the heads of William and Mary; and Fig. 87, a crown. The crown is of the time of Queen 
Anne, whose head appears on the com. Each coin is shown slightly enlarged. 
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COLONIAL COiM« 



Ffere are some Colonial coins The rupee shown in Fig 89 is of the time of Charles 11 Fig 88 
shows the oldest com of the group, a portcullis sixpence of Elizabeth's time. Fig. 90 shows a 
ball-pice coined by the East India Company. Fig. 91. a threepenny piece from the Sommers 
Islands . and Fig 92, a New England stullmg 

307 


s 9 





3o8 


NEWNES* PICTORIAL KNOWLEDGE 



COLONIAL AND UNITED STATES COINS. (Shght reduciton ) 

Thebe illustrations show a group of Colonial and United States coins Notice the head of 
the Ionian and the ^%ord Libt rt> on the coin sho'wn in 1 ig 98 a cent Fig 97 is also a cent , 
I ig y6 shows a Canadian cent 1 ig 93 shows i seventeenth-century shilling from Mass ichusctts . 
i ig 04 a halfpenny and hig 95 \ Jamaican penii> I ig 101 shows 1 lint ish dollar hig 102, 
an Indian rupu , and 1 ig 10^ a Straits Settlenunts doll ir 


wood, into which 
the bit may bite 
and so make a 
clean cut as it 
comes out through 
the back surface 
Ihe “nicker” of 
a bit — the point 
which cuts a 
circular groove 
slightly in advance 
of the slopmg 
blade, or " router" 
— ^must be sharp, 
to obtain mce 
clean holes, and 
tlie cutting be 
done gently. A 
sheet of card- 
board, or, better, 
very thin pl3rwood 



UNITED STATES COINS 

I Ig 99 — A half dollar of 1795 Fig 100 
A twenty 'dollar piece (gold) of 1907 


(which can be 
obtained ^ inch 
thick) IS glued to 
the bottom of the 
tray, and kept 
under pressure for 
twenty-four houi s , 
and each hole is 
furnished with a 
neatly fitting disc 
of green material 
!^ch tray should 
be carefully sand- 
papered on both 
sides, nicely 
stained, and pro- 
vided with a small 
knob or other 
attachment in 
front by which it 
can be pulled out. 







GOING TO A NEW HOME 


**tuJw I i%a 


Ihc ternor seen dbovt in his travelling box is being taken from his mother and brothers and 
sisters so that he iiiav be sent to a ntw home This amJI be one of the greatest adventures of 
his lift , find one wonders if he will be well but prudtntly fed pioperlv hoiisi d reguKrh extn ised 
aiul kept clem betause upon this will all his futuri happiness depend 


PETS FOR BOyS AND GIRLS 

H ave you ever wondered exactly a character of its veiy own, to be looked 
why we should keep p>ets ^ aftei kindly, well-housed and pioperly 
Well, there are several reasons, fed, kept perfectly clean and happy 
of course ; and you can, for instance. Attend carefully to these matters and 
regard a pet as a sort of living toy, far the pet will become your friend, whilst 
more interesting and companionable the very faithfulness of, say a dog, for 
than an ordinary toy could ever be. its young master or mistress is some- 
Going further, you may look upion your thing vciy beautiful to behold 
pets in the light of a hobby and pastime: 

whilst, in some forms, they may quite The Responsibility of Pets 
well help you to earn a little additional But there's another important point 
pocket money. and that is that pets bung with them 

What most appeals to me, though, is a responsibility. They are creatures 
that a pet is an individual creature with brought to play a part m home life and 
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so cannot fend for themselves as do 
their cousins who live under natural 
conditions. Our pets are all entirely 
dependent upon us. If you own a pet 
you must feed it regularly and pru- 
dently, neither giving too much nor 
loo little food ; see that it has fresh, 
pure water to drink and that its coat 
where necessary is groomed and its 
home kept scrupulously clean. 

Now this sort of loving care and 
attention for our lowly friends, whether 
they be four-footed or otherwise, teaches 
girls and boys to be thoughtful and 
thorough, gentle and considerate, and 
you will discover before very long that 
the gieatei the attention you bestow 
upon your pels the more they will 
respond in displaying their affection 
for you. 

In any event, the keeping of any 
form of livestock will occupy a great 
deal of time and you must be prepared 
occasionally to give up an outing or a 
game with your friends because just 
*hen your duty towards the pets is 
calling you. It is not the slightest use 
going in for birds or animals at all if you 


are likely to grow tired of them, leaving 
Mother to attend to the feeding and 
Dad to the cleaning of the hutches or 
cages. If you cannot, with patience 
and perseverance, manage your pets 
entirely by yourself, you should never 
start to keep them. 

Now and again, of course, illness may 
crop up among pets. You may find 
your doggie’s coat rough and he will 
not wish to have a romp ; your cat may 
desire to sleep all the while and not care 
about her food ; the eyes of your pet 
bird may be dull instead of bt ight and 
its plumage disturbed instead of smooth, 
though you will very soon get to know 
from various s5m[iptoms when your pet 
is not in first-class health. 

About Pets* Clinics 

In such ciiciimstances it would be 
wise at once to consult your parents 
because prompt attention might save 
pain to your pet or peihaps a .serious 
illness. In most towns now there is at 
least one pets’ clinic where children 
may take their animals and birds for 
skilled treatment in the case of aickness. 

Usually, no charge is made to 
children, though it is nice to 
put a few pennies into the 
collecting box in the office. In 
other districts there may be 
an animals’ dispensary where 
a charge is made, but money 
is always wisely spent when 
it is used to alleviate suffering 
in the case of a dumb creature, 
and no pet ought ever to be 
allowed to linger in sickness 
without receiving correct 
treatment. 

In some parts of the coun- 
try there are young fanciers' 
societies, fur and feather clubs 
and so forth. It gives one 
tremendous encouragement to 
belong to such societies and 
to the junior sections of these 
clubs, because one can then 
learn so much about the 
animals in which one is 



A GOOD PET FOR A BOY 


Studio Lisa. 


A terrier of this type should form an excellent pet for 
a boy, beinj? active and alert, hardy and healthy, and 
al\^ays reariy for a romp or a lun 




THE SIAMESE . CAT 


S/uJtc Ltsa 


Cats of the Siamese breed are particularly faithful to their owners and almost dog like in their 
devotion The body colour is creamy with mask ears feet and tail a dirk seal brown The 
eyes of these pussies are usually a decided blue. 


interested and meet other girls and 
boys who have taken up the same kind 
of livestock Further, there are very 
helpful shows or exhibitions and every 
opportunity is given for beginners to 
compete with their pets in what are 
termed the novices’ classes 

Whatever pets you do take up be 
prepared to devote a certain part of 
every day regularly to their care and 
make up your mind you will never fail 
in your duty towards them It is 
perfectly true that if, after a while 
you put other pastimes to the fore and 
become neglectful of youi pets then 
you ceitainly do not deserve to have the 
ownership of such friends. 

Pets in A B C Order 

It will be wise, so that you can always 
refer at once to the sub-section in which 
you are most interested, if I set oat the 
various home pets in alphabetical order. 
This being so, we can make a com- 
mencement with • — 

Bantams, which are merely small 
fowls and therefore very suitable for 
children. There are many different 
varieties, such as the Rosecombs, 
English Game, Indian Game and 


Sebrights, but in town gardens one 
should keep f»r preference coloured 
birds, those that are perfectly white 
being better fitted for country life 
As for making a start, the cheapest 
method is to purchase a setting of 
bantams’ eggs and to place them in the 
care of a broody hen who will mother 
the chicks and bring them up Apiil 
and May arc the two best months in 
wliKh bantam chicks can be hatched 
and the period of incubation varies 
from i8 days to 21 days, according to 
the freshness of the eggs at the time of 
setting 

Housing Though a small poultry 
house IS to be recommended and will 
last for years with reasonable care, a 
large packing-case can be used to make 
a perfectly satisfactory home for a few 
bantams The case should be turned 
on one side and have a bnck at each 
comer to keep the woodwork up off the 
ground The opening, where the lid 
was originally placed, may be boarded 
up afresh except for the provision ot a 
door and one panel which may be 
formed of wire netting ; or, better still, 
of a small, hinged window The window 
would be helpful because of ventilation, 
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Studto I tsa 

A CAT-AND-DOG LIFE 

If kitten and puppy are adopted together in the 
family they will grow up to be as happy with each 
other as this pair of pets obviously are. 


but the opening would still have to be 
covered vrith netting to prevent the 
birds from escaping. 

A run formed of wire netting on 
2 inch by 2 inch wooden posts, with a 
door for the attendant, is advisable, and 
such a run can be kept sweet and whole- 
some if the soil is turned over with a 
garden fork about once a fortnight. 
Inside the roosting-place a strong 
perch about i8 inches above floor level 
should be provided, as well as a nest 
box with china egg. In the run a 
drinking fountain will be necessary 
and a ^y perch would be appreciated. 

Feeding. Mixed poultry com is too 
large for bantams in the ordinary way, 
though these birds can take wheat and 
oats. The best fare of all is probably 
"No. 2 Chick Food," such as com- 
chandlers sell, consisting of small seeds, 
broken grain and dried insects. A 
well-mixed soft mash is also advisable, 
especially in the winter. Bantams 
should have one mash feed, one grain 


feed and one helping of fresh, 
tender greenstuff daily. 

Budgerigars are small 
members of the parrakeet 
family and may be obtained 
in many colours, blue, yellow, 
mauve, grey and so on, as 
well as in the familiar green 
of the old-fashioned " Love- 
Birds.” Though a single 
specimen may be kept in a 
cage in the kitchen or living 
room and be perfectly happy, 
most people go in at least for 
a pair. These pretty little 
birds breed best in an aviary 
in the garden, but quite satis- 
factory results are obtained 
indoors when a specially large 
breeding-cage is provided 
Usually five eggs are laid to 
form a clutch and the hen 
commences at once to set. 
The period of incubation is i8 
days ; but, as the hen begins 
when the first egg is laid and 
it is often a week befoie she 
has finished laying, the actual hatching 
period is sometimes prolonged, 

• Housing. Fancy cages, round in 
shape, are often used for budget igars, 
whilst others are oblong. The chief 
point is to have a really roomy home 
and see it is kept out of direct draught. 
There should be plenty of bird sand 
on the floor and cleanliness is mo.st 
important. An outdoor aviary should 
face the south and be enclosed on the 
north and east sides. Nesting boxes 
are placed on shelves high at the back. 

Feeding. The staple food for budgeri- 
gars is millet seed, of which there are 
several varieties. In addition, green 
food is essential, and many fanciers 
sow ordinary canary seeds in potfuls of 
sandy soil in order to raise tender 
shoots. These pets should never be 
given meat, but tit-bits of biscuit and 
such fare in moderation are not likely 
to harm them. 

Canaries are perhaps the most 
popular of all cage birds, and have been 
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bred for so many years as home pets 
that they are perfectly happy living m 
cages — which certainly cannot be said 
of linnets, blackbirds, thrushes and 
other wildlmgs Canaries are members 
of the large linch family, and they, too, 
thrive quite well in an aviary 

Autumn is the best time for the pur- 
chase of a canary because then the 
birds of the new season’s hatching are 
just on the market If possible, you 
should hear your bird sing, and he 
ought to be a young cork with smooth 
plumage, bright eyes and clean and 
delicate feet and legs Roughened legs 
are usually a sign of age with all cage 
buds 

Housing, Though round wire cages 
are very popular, many fanciers pn fer 
a cage that is oblong m shape I he 
floo*-miist be sanded, but a great deal of 
trouble can be saved if a piece of paper 
is cut to fit the tray at the bottom and 
the sand sprinkled over it If the 
living-room is illuminated with gas 
the canary's cage should not hang 
above the level of the burner 

Feeding Canaries are fed chiefly on 
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canary seed and rape, such as is sold in 
packets by cornchandlers In addition 
they may have a little ripe fruit, green- 
stuff (especially grounelsel, dandelioi 
leaves, clover and the seed-heads of 
flowering grasses) and a piece of cuttle- 
fish bone b^etween the wires of the cage 
or else a spray of millet sometimes for 
a change See that the drinking water 
IS changed every day 

To breed from canaries an unn latcd 
cock and hen should be established late 
in March in a large bleeding cage 
After a week or two a nesting pan and 
nesting material (chopped wool, tow, 
etc , such as is sold in pet shops) must 
be provided Four or five eggs are 
laid to form a clutch and the period of 
incubation is 14 days Just before 
the chicks are due, begin giving hard- 
boiled egg finely minced ind mixed with 
biscuit crumbs Ihe parent birds are 
left together all the time and will feed 
the youngsters on this special food 
Not until the chicks can pick up seeds 
for themselves should they be estab- 
lished in a sepaiate cage 
C VTS have been kept as pets and also 



Sitidio Lua 

BROUGHT UP ON THE BOTTLE 


When nannies are kept for their milk it very often happens that the kids ha\e to be broU({ht 
up on the bottle, as is here depicted An ordinary glass bottU is used with a spiel'll rubber 
teat and one would generally depend upon low s milk foi the purpose Dipping one s hngtr 
into milk and getting the kid to suck it soon teaches these little animals hoi% to feed 
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BOTH GROOMING AND SPRING-CLFANING 

If you go 111 for a «log he must be bitbed oec ision ill\ ind haM 
a regular grooming so that his eoat m ly bt* licalthv His 
kennel will also c 11 for frequent elr insiiig xnd ficsh bulling 
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for ridding our houses 
of mice for many 
centuries and were in 
Egypt regarded as 
sacred animals We 
have to-day the long- 
haired cats (such as 
Persians) , short-haired 
kinds and the quaint 
Siamese cats, which are 
very faithful and most 
interesting Long- 
haired cats need fre- 
quent grooming with a 
soft, long-bi 1st led 
brush, but it should 
seldom be necessaiy to 
use a comb unless the 
coat has been neglected 
and become tangled 
Short-haired cats 
usually manage to keep 
t hemsel ves properly 
groomed In the case 
of white cats, they may easily be cleaned 
as allows Take some flaky bran and 
heat it m the oven Rub this warm 
bran well into pussy’s coat with your 
hngers and afters\ards brush it out, 


when you will find the coat has become 
perfectly clean 

E\eiy cat (or kitten) should have its 
own bed and an oidinary grocery box 
answers the puipose veiy well, especiallv 
if you screw a small 
block of wood to each 
comer at the base just 
to keep the box up off 
the ground Folded 
sheets of biowm paper 
should be laid at the 
bottom of the box and 
then an old lug or 
blanket , also folded 
Keep the box per- 
manently m the same 
comer of the kitchen 
out of draughts, and 
never allow a cat (or 
any domestic pet, for 
that matter) to sleep 
in your bedroom. 

Feeding A kitten 
newly taken fiom its 
mother needs to be 
fed regularly every 
two hours just at first. 



Studto Ltta. 

BRINGING UP THE FAMILY 

WThen first they leave their mother puppies must be fed ever ^ 
two houis, but be givfn only small helpings of food These 
four puppies are thoroughly f njoying their ration of warm milk 
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Warm bread and milk should be the 
chief food at this stage, with a little 
boiled fish, finely minced meat and 
such fare, at least once a day. 

Care in Feeding 

A grown-up cat needs only two meals 
daily. Itoiled cods* head witli the 
Hesh picked carefully from the bones ; 
meat with a little green vegetable ; 
bread and milk ; boiled liver ; the 
cheap tinned salmon ; prepared food 
as sold by cornchandleis foi puppies 
— these are all good for cats, but you 
must nev('r allow pussy to become an 
eater of meat and nothing else. Potato 
food in large quantities is not good foi 
cats. 

Be sure to provide a cat (or kitten) 
with a proper sanitary box for the night . 
A shallow wooden box filled with a 
littli g.iidt.n soil and sifted fire ashes 
answers the purpose very well. 
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Dogs were probably the first animal 
friends man ever had, and there are 
to-day no fewer than ninety-four sepa- 
rate breeds. Very large dogs, such as 
Great Danes and Alsatians, are suit- 
able only for life in a kennel ; just as 
Cairns, Pekinese and Pomeranians are 
happiest living in the house as mem- 
bers of the family." For boys, one 
would recommend active, sportive 
dogs such as Airedales, terr lers of many 
kinds, Spaniels and so for ih. Knowing 
little Dachshunds and Highland White 
or Scottish tenieis are very companion- 
able for gills. So far as Spaniels go, 
they do need a great deal of hard, 
icgular exercise and these animals soon 
bi'come fat and lazy if they spend too 
much of their time sitting in front of 
the fire or on soft cushions. 

The actual choice of a breed must 
naturally depend chiefly on your own 
inclinations. If you have a kennel dog, 



P A.—ReuUr Photo, 

A NtWCOMER AMONG PETS— THE GOLDEN HAMSTER 


Until 1945 the Golden Hamster, a small 1 orient alx)ut six or seven inches long, was almost unknown 
to the general public. Since then it has rapidly become a popular fa\ouritc. Hanistt-rs have all the 
attractive qualities to be desired in small pets. When handled regularly they are very tame and full 
of harmless ti icks and twists They need no special food and thrive on dog biscuit, vegetables. 

flint, diy bread and glass 
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see that his home is kept scrupulously 
clean with plenty of fresh straw inside 
as bedding and a wooden platform 
outside on which he may sit in the sun 
and where his drinking water may be 
kept. See also that the chain is 
sufficiently lengthy and that your pet 
is not chained up for too long at a time. 
It is very easy to fix a stout wire along 
a fence or wall and to have a ring at the 
end of the dog’s chain through which 
the wire may be passed. Such an 
arrangement ensures ample freedom. 

Dogs and Cushions 

Every house dog should have its own 
box (much as recommended for cats) 
and not be allowed to use the chairs 
or cushions of the home, whilst it is 
bad for these pets to sit in front of a 
blazing fire. A small lap dog should 
have a circular basket. 

Wlia lover sort of dog you keep, it 
must have regular exercise according 
to the breed, and you must be willing 
to ' ake it for a run before breakfast and 
last thing in the evening in any event. 

Always use a lead in the street, but try 
to find a field, park or some such place 
where your pet may have a scamper 
on the grass at least once a day. Never, 
however, exercise your dog immediately 
after a heavy meal. Swinuning is 
excellent exercise, especially for spaniels 
and all such water-loving dogs. Rough- 
haired dogs and those with long coats 
require to be bru.shed and groomed. 

Feeding. Puppies, just as they leave 
the mother, must be fed every two 
hours at first and given only small 
helpings — as much as they will clear up 
hungrily and no more. At six months 
three meals a day are ample and a 
grown-up dog needs but two. 

Very young puppies may have warm 
gravy or warm milk, mixed with broken 
stale bread or else puppy biscuit ; the 
prepared puppy food such as corn- 
chandlers sell ; raw meat, finely 
shredded, three or four times a week ; 
occasional well-cooked greenstuff and 
so on. A grown-up dog may have meat 


from the joint, cut up small, with green 
vegetables but not very much potato 
as one of his two meals. For the other 
he should have " hard tack ” for the 
sake of his teeth, such as dog biscuits 
or the crusts of stale brown bread. A 
large meat bone is good for a dog, but 
not the bones of poultry or rabbits. 

Training. When training your dog 
be always firm and make him under- 
stand from the first that he has to do 
what you tell him. Do not scold him 
for a naughty action one day and be 
amused at him when he does it next 
time, for you must always be just. 
Whipping a dog is in no circumstances 
to be advised, nor is it likely to do 
the slightest good. A well-trained 
doggie knows by the tone of your 
voice when you are cross with him. 

If you wish your pet to perform 
tricks, you must begin the lessons 
whilst he is still quite young and make 
up your mind to be very patient with 
him, never forgetting .some little reward 
when he makes good progress. Stand- 
ing the animal in a comer and teaching 
him to “ beg ” is probably the first 
and easiest trick of all to teach. 
Stamp out any tendency to cadge for 
scraps of food at table because a dog 
who so behaves quickly becomes a 
nuisance. In the same way, allow 
no “ snacks ” of food in between the 
normal meals and see that meal-times 
are strictly regular. 

Your Dog Licence 

To keep a dog six months old and 
older it is necessary to take out a licence 
costing 7s. 6 d. a year and obtainable at 
most Post Offices. It is the owner who 
is licensed " to keep one dog " and so 
the licence itself is not transferable with 
a dog. Licences all date from January 
ist in any year and are due for renewal 
on that ^te. 

Fowls can hardly be classed as pets, 
but they .are full of interest and may be 
made most profitable. Girls and toys 
who begin with bantams often go on to 
keep fowls, and there are a great many 
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Tilt CUINrA-PIG OK CAVY 

(»uino.T piKs nre quaint little pets, easy to manage and to feed 
wlveii OIK* has a Urge garden. Thev are quite defenceless and 
always gciule. 


separate varieties thougli only two 
main groups. 

In the first group we have the 
“general purpose” fowls, such as 
Rhode Island Reds, Orpingtons, 

Wyandottes, Sussex, Plymouth Rocks 
and so forth. With these breeds 

and hens make dependable mothers 
and the cockerels can 
be fattened to a good 
size for table. In the 
other group come the 
“ light ” breeds, such 
as Leghorns and 

Anconas. Here the 
cockerels never attain 
to a great size and the 
hens do not go broody. 

For children, however, 

Leghorns are probably 
the best breed of all 
to take up : White 
Leghorns in the coun- 
try and birds with 

dark plumage for town 
gardens. Leghorns 
are small, active fowls 
but they lay remark- 
ably well and their 

eggs are large. 
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If you decide to 
take up fowls you can 
begin in one of several 
ways. You can, in the 
autumn, purchas. 
pullets {i.e., young 
hens) and if you buy 
from a good poultry 
farm the birds will 
probably have been 
running over corn 
stubbles. You can buy 
day-old chicks in April 
and give them to a 

reliable broody hen to 
rear. Or you can buy 

a setting of eggs and 

slip them under a 
broody hen, the period 
of incubation being 
twenty-one days. 
Housing. For your 
birds you will need a roosting-shed 

equipped with perches and nesting 

boxes and a run adjoining with sides 
and roof of wire netting. The best 
flooring for the shed w’ould be plain 
earth rammed down firm and sprinkled 
with sifted ashes. The soil of the run 
should be turned over with a garden 



G.P.A. 

mk. prickles, the hedgehog 

If you make a point of frodinf; a liedgohoR at the same regul.y 
time each evening with a saucerful of bread and milk he will 
come for liis meal and get to know you. 
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L F i 

A LONG-HAIRLD CAT 


Persians and other pussies of this t> pe need 
to have their coats brushed and groomed 
almost every day. 

fork frequently, and it would be advis- 
able to dig in a little lime every now 
and again. In an orchaid or paddock 
a portable shed is best, one that can 
easily be moved by 
lifting and carrying, 
by pushing it along 
on its small wheels or 
else by means of sledge 
runners. 

Feeding. In the 
ordinary way, grown- 
up fowls require feed- 
ing three times a day. 

In the winter the best 
breakfast would be 
one of warm, soft 
mash, with fresh 
greenstuff at mid-day 
and grain (oats, wheat 
and kibbled maize) 
about one-and-a-half 
hours before roosting 
time. In the summer 
the grain should be 
given for breakfast. 


the greenstuff as usual and the mash 
(cold) in the evening. 

Soft mash is made from well-cooked 
house scraps, best flaky bran and 
middlings and a much smaller quantity 
of Sussex ground oats and meat meal 
Potato fare is excellent for birds in the 
fattening shed, but is not advised for 
the layers in any great quantity. All 
fowls must be given crushed oyster 
shell and flint grit because it is with this 
material they grind up their food, 
having no teeth. 

Baby chicks are fed for the first three 
da}rs on hard-boiled egg minced up 
finely and mingled with the crumbs of 
stale bread or biscuit meal with just 
a sprinkling of pinhead oatmeal. After 
that they may have (small helpings 
every two hours) " No. i Chick Food,” 
such as comchandlers sell, consisting 
of small seeds, ciacked grain and dried 
insects. Between two months and 
thice months they have (at longei 
intervals) the ” No. 2 Chick Food ” , 
and, after that, much the same food as 
adult fow'ls. 

Goats are splendid pets for childien 
living in the countiy, more especially 
when there is an orchard or paddock 



Li$a 

CAUGHT WITH A CARROT 

These two bunnies seem qu^te unconcerned at being photo- 
graphed. probably because ol the carrot. Rabbits are most 
interesting pets and can oe made very profitable. 
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available. The finest goats are the 
Toggenburg, from Switzerland, and the 
Nubian, which has long ears but not 
horns and is a large animal. 

Goats may easily be taught to draw 
a small carriage for quite tiny children, 
but they are more often kept solely for 
their milk, which is specially good for 
babies and invalids, though it may be 
used for all sorts of household purposes. 
Goats are milked at strictly regular 
times twice a day and it is usual to 
stand the animal on a low wooden 
platform and for the milker to sit upon 
a stool. 

From April until October nannies are 
generally tethered out-of-doors where 
there is rough pasturage, such as on 
the green verge beside a lane, in an 
orchard, on a common or some such 
place. A nanny would wear a heavy 
lea^hei collar to which the tethering 
chain (some lo feet in length) would 
be attached, the other end fastened to 
an iron pin driven into the 
ground. Tethered goats are 
moved to fresh positions two 
or three times during the day, 
according to the amount of 
herbage. 

During the winter months 
the goats would live in a stable, 
being taken out for exercise 
only during favourable weather. 

As a rule, the stable door would 
be made in two parts so that 
the upper half could remain 
open in fine days, whilst hay 
is fed from a rack in one corner. 

In addition to green herbage 
and hay, milking goats require 
crushed oats, pieces of carrot, 
parsnip, swede or other root 
crop washed, chopped up small 
and served in a clean enamelled 
bowl. In the depth of winter 
a little cattle-cake is also 
given. 

Goats require a daily groom- 
ing with a dandy brush and 
the parts must be carefully 
washed and dried (as must the 
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hands of the attendant) before milking 
begins. 

Goldfish can never be happy in a 
small circular bowl with the sun full in 
their eyes and nothing upon which tc 
live but a few so-called “ ants' eggs.” 
To keep these pets with any real 
satisfaction a glass tank is essential ; 
and, to maintain the correct balance of 
life, some water plants (obtainable from 
most pet shops) should be established 
in sandy shingle at the bottom and some 
ramshorn snails be provided as scaven- 
gers. Further, if the glass faces a sunny 
quarter it should have green paper 
pasted upon it or else have a little green 
paint brushed over the surface. 

Fish will eat the leaves of many 
wat 'r plants, and other plants are said 
to be ” oxygenating,” which means 
that they produce air bubbles for the 
inmates to breathe. The snails prevent 
the greenish growth from forming on 
the glass, and in such a home fish will 



S/liJfto Lisa. 

A SOLEMN-EYED SPANIEL 

This* faithful spaniel is obviously a “ perfect dear," 
but an expert would say he is rather too fat and that 
a pampered life on soft cushions is harmful to him. 
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live happily for a great many years 
whilst the water scarcely ever needs 
changing. Generally speaking, one 
should allow a gallon of water for every 
inch of fish, not counting the tail. 
Thus, a tank containing four gallons of 
water would hold two hsh each 2 inches 
in length, or four fish each i inch long. 
Overcrowding is a great mistake with 
these pets. 

The best food of all is that specially 
prepared and sold in packets at pet 
shops. Ants’ eggs are only for very 
large fish and meat is harmful. Bread 
is definitely inadvisable, more especially 
when it becomes stale in the water. 

Epsom salts form the best medicine 
for goldfish that have been overfed and 
become sluggish. Many fanciers put 
half-a-teaspoonful of these salts into 
a small aquarium once a week. 

Guinea Pigs make excellent small 
pets and may be obtained in several 
varieties, Ab}rssinians, Peruvians and 


so on, chocolate and white, black and 
white, self-coloured and with various 
markings. The males are the " boars ” 
and the females the “ sows ” and these 
animals live very happily in a large 
box, with hay on the floor as bedding 
and a small wire netting run attached 
in which they may feed. 

Feeding is a very simple matter, 
especially during the sununer, when 
these pets may be given cabbage leaves, 
dandelions, sow-thistles, lettuce, cut 
clover, the foliage of artichokes and 
sunflowers and a great deal of other 
greenstuff from the garden. Whatever 
green food is given, however, it should 
always be dry and absolutely free from 
frost. 

Bread and milk is particularly accept- 
able to “ cavies ” (as guinea-pigs are 
called) and for dry food they may have 
a mash made from one measure of bran 
and two measures of sharps or 
middlings. Another favourite dish is 
crushed oats mixed with a 
httle chaff, but if oat food 
is given too freely, skin 
trouble may result. 

Guinea - pigs require 
water to drink, and these 
pets must be kept specially 
clean. 

Hedgehogs are really 
wildlings and one is most 
likely to see them in the 
dusk of the evening or 
after a shower. If you 
wish to take a hedgehog 
home and get it happily 
established in your garden, 
spread a duster or old 
handkerchief on the ground 
and roll the hedgehog into 
the middle. Now gather 
up the four comers and 
you can carry your captive 
quite easily. 

Hedgehogs are useful in 
the garden because of the 
pests they devour and 
they will dear a kitchen 
of black beetles. Bread 



Fox Pkoto$. 

A TRIO OF « REX ” MICE 

Ihrsf fancy mici* were bred at a mouse farm in Kshcx and 
have a wonderful “ wa\e ’ in their coats I hey are very 
fond of brown bread and will make a hfimc in the loaf after 
a meal. 



WHAI AN AQUARIUM LOOKS LIKE 

It ufton ( rud tu kocp goliihsh iii a small glass howl cspecialh m the full sun In a proper 
aqiianiim, h(jwe\fr, these p(*ts arc pi'rfcctl> happ> an<l live for a great manv >cars drawing 
fram tlie bundy bottom of the tank there should be selected waiei plants and a few ramshoni 

snails will act as scavengers 


and milk IS I lie food they most appie- 
date, and if you feed your pet icgulaily 
at the same hour each evening he will 
turn up just as regularly for his supper. 
These animals hibernate during the 
winter. 

Mick are available in many vaiieties, 
and all sorts of distinctive colourings 
and markings, interesting specimens 
being usually exhibited at various fur 
and feather shows. If you can make a 
start with an unrelated pair it will not 
be very long before you have quite a 
large stock. 

Housing, Fancy mice are usually 
kept in boxes with plenty of clean 
sawdust on the floor, though peat moss 
is equally satisfactory. It is a good plan 
to have a glass front to each box so that 
the inmates may be watched. 

Feeding, The sort of food to provide 
for fancy mice is : bread and milk ; 
bird seed ; ci usts of stale bread ; 


pieces of cariot or othei root vi^getable 
or of iipe apple; heads of flow’ering 
gia.ssis or a piece of tender lettuce; 
ciusIk J oats, veiy occasionally. Change 
of diet is iinpoitant and no stale lood 
muat on any account be left in the 
hutches. 

Young mice are taken aw’ay liom 
their parents at four wrecks, wiien the 
bucks must be separated from the 
does. The best method of picking up 
these pets is to take them firmly by the 
tail, fairly near the body. 

Pigeons are most interesting pets, 
especially those which one takes in a 
basket on a bicycle some distance away 
so that they may fly back home. For 
the garden Fantails are splendid, living 
in a cote which may be aflixed to the 
top of a post, the cote being divided 
into separate compartments for each 
pair of birds. Homing and such pigeons, 
however, would not be happy in one of 


N I' K.- \01 Ml 
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f i l hct->^ 

A COCONUT FOR Tilt IITS 

Tom tits ill 1 tlurs f iluii cl n ai vviiiui 
visit! rsU urgirdins Iht>< ij \c c nut 
peanuts till lic I ii stim„ ml j ttis I 
suet r thti f it i c tii i nu il I m 

Ihist totib and SO i lott is umii11 > 
piovidt d which III ij b( i c i il slu d 
on tlif giouiui ui tvdi in ittic it tiu 
t< p of tht house Wlun tlnu is i lolt 
tiK llooi must b( fuclj (oMud with 
rather CO irs( sandy iiidpuilKs 

providid foi some bleeds, whilst otheis 
have buckets sh iped soim llimg hk( 
a Utter V upsidt down 

You can rnaki an t m elU nt st ii t w ith 
pigeons by buying a pan e»l unrililid 
buds from March to ]um Put tluin 
together in a cubt sugar box with a 
front of wire netting , and aftu a few 
days, provide a nesting pan (fioin a 
cornchandUi or ehiiia stores) and some 
straw cut up into short lengths 
Presently the birds will compU te a 
rough nest and piobably an egg will be 
laid one afternoon and anotln i about 48 
1 ouis later, two eggs forming 
‘ clutch*' Ihe pannts will sit in 
turn and the period of incubation is 
eighteen days 

Feeding Generally speaking, it is 
only necessary to buy a gram rmxtuie 
from the cornchandler made up accord- 
ing to the breed of bud and time of yt ar 
1 he birds are fed twice a day, morning 
and evening, and it is most important to 


sec that the dunking water is always 
puu In fi\oniibU weathei, pigeons 
should be given an enainilUd bowl of 
clean watei daily m which to bath 
Kahbits are always most popular 
as pets, and girls aie paiticularly fond 
of Angoras with their long wool and 
pretty tufted eais Our biggc st domestic 
rabbits are Flemish (iiants and Belgian 
Hares Dutch and Old tnglish are a 
good deal smaller, but the 1 op-eared is 
rather a large animal Beveiens, 
( hinchillas and Havanas are kept for 
their pelts 01 skins 

Housing Ihe size of hutch for one s 
labbits depemds entirely on the brud 
but there should alwiys be plenty of 
space for the iiiiinal to turn loiind is it 
will get no other exercise I sinlly \ 
hutch 2 t) iiieht s in U n^th iS me he s 111 
height iiid ibont iS me lies deep will 
iiisw* I e>iie spuipe)st md be verv e isily 
m ide fieiin m olel be)\ 

(iie>wn U|> t ibl)ll> ele) ne)( live p le e 
tally te)^( the 1 se) 111 le mil t lx i 
sepuite hilte Ij toi le li lelnit iiiei it Is 
Wise tei ]MI til ion e)lt ibiiUl one (Imelof 
the hukh te) jeinii in inn< 1 01 sleeping 
( e)m]> 11 tine nt lleie sop sweet h i\ is 
pie>\h] el loi be dehllw' whilst in the 
out* I section the lloe)T Ills te) be 
lltleied li(el\ witli e le in siweiiisf 01 
else pe it me s With in nr ubbits the 
hute he s m ly be built up m tie is e)ne 
ibove the otlie I solong istlieie ire stiips 
of weiod be twee n e v( ly pall of hute he s 
/ tidin^ 1 Ills must eU ]x nd to i gnat 
extent upe)n the tune of \e ir Dim]) 
fluste d grte nstiiit is f it il to the se pe ts 
as IS the folijge of ivy, ])n\t t and othe i 
eveigieens. Oiu in ly bio lelly spe ak- 
ing, give iny e)f the following foods to 
labbits anele hinge of die t is bene lie nl 
Diy, te nde 1 gn t nstiilf liom the glide n , 
soft, swee t hay eir < Ise ( love r hay, which 
IS harder, inishes maeie from best 
fliky bran with str lined tea leaves or 
crushed oits with a little ehtiif, or 
well cejoked potatoes (or pirings) with 
barley me al or middlings or one measure 
of brail and two measure s of middlings , 
crusts of stale bread, perhaps just 
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crisped in the oven ; pi(‘ces of 
carrots, parsnips or swed(*s, free from 
frost, washed and then cut up ; 
pieces of ripe apple ; bread and milk 
and the special food sold for rabbits by 
cornchandlers. 

Young rabbits arc taken from their 
mother when about six weeks old, but 
are left a little longer in cold weather. 
If you have occasion to lift a rabbit by 
the ears always support the weight of 
the animal's body in the other hand. 
The wool of Angora rabbits is clipped 
with round-ended or nurse's scissors 
when 3 inches long, half-an inch of wool 
being always left on the animal, 

Rats, like mice, are available with 
many different markings and colourings 
and tlie white ones with pink eyes are 
popular, rhey ar(‘ usually established 
in hutches with glass fronts and it is 
nu»st imp(>rtant that they are kept 
abs()lut(‘ly clean. One buck may run 
witli two does, but th(‘ young on<*s 
should be sejiarated from their ]).irents 
at about si\ weeks, th(» buck^ being 
then parted fiom the do<‘s. 

Feciiifig. F’or fancy rats, bread and 
milk IS (]uitt' a staple dish. One may 
give also boiled rice ; hard bn'ad 
crusts ; pieces of carrot or lipe applt' ; 
seed heads of grasses and dandelion 
leaves, but very little corn or oats. 

Lettuce and Mulberry 

Silkworms arc of the gieatest inter- 
est and a start should be made in early 
April by jiurchasing some eggs from the 
nearest pet shop. The eggs are tlieii 
placed in a ventilated catdb«)ard box 
and before long, catiTpillars will hatch 
and need to be fed at first on fresh 
lettuce leaves; and, later on, ^^ith 
mulberry leaves, though thcoO are 
usually not available until May. 

Keep the box very clean, the best 
plan being to cut a piece of white 
paper exactly to fit the bottom of the 
silkworms' home. If you ever have 
occasion to pick up a caterpillar, do so 
with a small camel’s-hair brush and 
never with the fingers. 
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The caterpillars will glow to a con- 
siderable size, with occasional changes 
of coat, and eventually commence to 
spin silk and form their cocoons. It 
is when this stage has been complete 1 
that one may wind the silk, though f ^r 
the amateur there is very little piactical 
use for the silk thus obtained. 

Our Garden Wildlings 

Tom-Tits count among the wildlings 
and are frequent visitors to our g.ird(*ri‘' 
during the winter months. They enjoy 
particularly half a coconut suspended by 
string from the branch of a tret* or a 
convenient pierce of wood and are 
ecjually partial to a chain of j^ea-nut^ 
threaded on twine and hung bemeath 
a verandah. Even a meat bone or piece 
of suet conveniently siispi‘nde(l wall 
attract these little birds, who cling 
upside dowm and in all sorts of (lueei 
positions as they feed. 

For oidinaiy wild biicF, a table 
consisting of a fiat juece of w’ood on a 
>tout pole answ’(Ts splendidly. >01110 
buds like numbs, meaty lit-bit-, meal 
w'Oims and so foith, w’liiKl o^ln'is will 
take seed. All are knui to have dunk- 
ing water, especially in frosty weathei. 



stu±iu} / istj 

FANIAILS ON IMMR GAKiSiN IIUMI 

F.iiitail die suittil to lili 

in a loto 111 I lie j;ai(lt*n. an»l this paiiKiiLu 
Loto IS ol nu>st inj^iMiioiis v.onsluictu>ii 
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TORTOISES WILL EAT FLOWERS 

Ihese tortoises have high-domed backs and are of the land variety. Though they enjoy warm 
bread and milk, they are by nature vegetarians, and their food usually consists of lettuce leases, 
dandelion foliage and similar fare. At the same time, they are quite partial to (lowers. 

Tortoises are, of court>e, reptiles, and The laud toitoise is, however, a strict 
th TC are two sorts commonly kept as vegetarian and will enjoy mostly fiesh 
p -^s. The lirst is the Land Tortoise, lettuce, dandelion leavs, cut t lover, 
with rather a high domed back, and the sunflower foliage and simil.ii fare, 
second the Pond or Water Toitoise, Water tortoises live entirely on small 
whose shell is much lower and who may worms, grubs, slugs and insects, 
have his hind feet webbed like those of • These pets hibernate or sleej) away 
a duck. the winter, the land variety digging 

holes and burying themselves, whilst 
A Home for a Tortoise their water cousins jirefer the rnud of a 

Housing. Owing to their habit of pond. When a tortoi.se fails to hibei- 
wandering and their piopensity for nate naturally it should, towards the 
tender seedlings in the garden it is wise end of September, be placed in the 
to have a box turned on its side as middle of a deep wooden box packed 
a home for a land tortoise. A little round with leaves, hay and straw and 
hay may be placed in the box as put away in a cool shed or cellar until 
bedding and one should build round the spring. Even then, when hnst it 
it a pen of narrow wire netting wakens, it will need to be kept in a warm 
attached with tarred string to upright place by night, 
bamboo rods. Such a pen is very 
easily movable. After Hibernation 

Water tortoises are happiest when Another point is that after the 
there is a shallow pond in the garden ; winter’s sleep your tortoise may have 
and, where necessary, it is worth while his lips and eyes encrusted with saliva, 
to make one specially by sinking a If this happens bathe twice a day 
shallow metal bath or some such until the trouble has been removed, 
receptacle in the ground. using a swab of cotton wool dipped 

Feeding. Both types of tortoise find in warm water with a little boracic 
a saucer of bread and milk acceptable, powder. 





M Ul Atr mtuti } * 1 ti 

THE tASCINAIION Oh MODEL ACROPIANES 

I \*rsin(( llicrt hi\t lx on u ropl ints in the ski< s mcxlds hA\ ( bf*( n cl \crl\ lonstniLtfd iivl 
finun n<3t <)iil\ by bo^s but b\ girls as util iiicl this now t nt of the rcc I hf)bbu s In 

lilt ])i(tun il)ovt ut tire shown some immbcrs of the Rothcrliiin M > It 1 living ( Iiib \ 

< jinpttition h IS just bttn held 'ind tv«t\ont is liking in inlinst in tlu wiiinim; m hK Is 

A u-INCH SPAN GLIDER 

T his littu f^lidtr is very easy to you use the double i ilg;t d t>p<. you 
constiuct, ibedtiig but a small must fix it in a holili r to stitttn it and 
amount of mateibil and ftw tools , proti ct >out hand 
yrt, if inadt aiconlmg to the directions, Ihe mam si/i s of thi model ait 
it will provt an excellent flier. All the shown in 1 ig i, from whieh \ou will 
inateiial rt^quiied may be bought from sev that the shnder fusdagi jiiojuts 
a shop d( almg in inoclel aeio supplies some way in front of the wings ancl has 
Ihe matdials needed aie these A a balanee weight in the nost* Ihe 
stiip of ^-inch by J-inch spruce or pine wings have plenty of dihedial (i e 
for the fuselage, some J-inch sheet slope upwards and outwald■^. Fig k ) 
balsa woe>d for the wings , some ^Jf-inch which makes for stability 
she^et balsa for the tail surfaces and a Start with the fuselage Maki suie 
tube of balsa cemiiit for making the- that your puce of J-inch by J-inch stiip 
joints You can do most of tlu work is stiaight, and cut it to a length of 
with a razor blaele and a sheet eaeh of inches Put marks at the points shown 
M2 and F2 gHsspape'r, although a small in Fig 2 laper the nose as sheiwn and 
drill and saw would proye usedul thin clown the part aft of the wing posi- 
Choosc a razor blade of the type that tion to ^-inch deep With >our glass- 
has a stiffening piece over one edge. If paper round off all the corners 

325 


14 SPAN 

HAND LAUNCHED GLIDER 
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DIAGRAMS REQUIRED FOR THE SPAN GLIDER 

The diagrams abo\p ^ g'' i iT> ir ^ iL 4 \e tre n i z» a ♦ thi'a itirt.tr.' r>itl M tae ^^o^k can be earned out 

vtith ao old rtz'ir bl i it prop<.r‘\ >t ♦lent 1 t > pr t e a i cird glas*»pip€r rt the r ght gr^de 




A 14-inch span glider 
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When milking this iiuxlel a st.iit slioiild be iii.ide witli tlie tUM-lagi^ using a straight stf'p. 


thoroiiglily, except for the two sur- 
fnres where the wings and tail plane 
ar(' to be attached. Drill a liole about 
,i,-inch dianiet(T through th(‘ no^e. 
Aim at getting tlie wood as snunith and 
fiom unev(‘nn(‘ss as possible. I'o 
do tin’s, use the coaist^r glasspaper to 
woik tlie wood to shaj)(‘ and the finer 
grade to smooth its suifaee. 

1 he wings an* madi* from J-inch sh(*et 
Jial*'* ]l \oii liave any Hioici* of wood, 
pick tlie lKiid(‘r wood foi lla* wmgs .md 
a sofhr grad(‘ for the tail. Mark out 
tin* two wrings .i-. diown m h'lg. iD. If 
\on (h<iw' l-mih scjiMies oii the wood 
.Old hallow the '^k(l(li you -«hould get 
llu sliaiH* ('oinc't. Make lioth wings 
iXMitly alike. II yon (iit .iway horn 
the line on oiu*. turn u]) th<‘ oth<‘i to 
match it. Notice Unit tin' ])Oint of the* 
wing li]) is I inch hai k liom tin* leading 
edge. I his jiositioii is impoilaiit latei 
wh< n balancing th<* liiii^h<*d modi^l 

Smoothing the Surfaces 

Ni'xt, eaiidiilly nib tlie wings dowm 
to th(‘ sdtion show’ll m hig. if, taper- 
ing the Oiiekness towards the wing tijn 
'I'he shape ot this .section is imjioitant as 
on its accuracy depend tin* flying 
(juahties of your inocli*!. Diaw a line 
along the top .suiface 1 inch back from 
the leading edge. 'I his maiks the 
thick(*st jxirt of the wing, and you must 
woik down from this each way, taju'iing 
to a thin edge at the n‘ar and a thicker 
rounded edge at the front. The under- 
surface is kept flat . Finish oft by making 
all the surfaces as smooth as jiossible 
To locate accuratc*ly the wings on the 
fuselage you require a jig (Fig. j). 
This is merely a siipjHut for tlie wings 


and fuselage to hold them wliile they 
are glui*d. It need only be quite 
roughly madi*, provided there die a 
(ouph* of blocks in tin* middle* to hold 
tin* fuselage upright and two blocks 
3 inches high 6J iiK hi s each side of the 
cintK* to hold th(* wings at the correct 
dihedral. 

Fix the fuselage on the jig and rest 
the* wrings in jiosition. You will see that 
tli(‘ nu ('ting ends of tin* wings nc'ed 
bevelling so Unit ihev le*-! against eacli 
oth(’r closely, lo do this accuiat(Iy, 

I "'timat(* the amount of b(*vt‘l necessary, 
lh(*ii rest the" end of thf* W’ing over the 
( dge of a tablt* and woik the* bevt*! on it, 
Using a piece of gki'-spapt r wiapp(*d 
lonnd a flat block of W’ood. Do not 
tiy to do It W’ith loose glasspaper held 
in lh(* hand or you will spoil the work. 

Defon* joining the jiaits tog(*ther give 
the ends of (he baba wood wings a coat- 
ing of baba cement and allow^ it to diy. 

I hen ])ut llu* p.irts togt Uu*r with plenty 
of cement in tlu* joint so that it forces 
out as Uj(' ])aits are piesseil together. 
1 (Mve the* job an hour or so to set and 
lh(*n give tlu* (op surface's lound the 
joiiH allot lu r ('oating of C(*ment to form 
a siTeiigtlu ning skin (1^'ig. ib). 

While this is selling you can make 
tlu* tail plane and fin. F.se 
bab.i and cut it to the outline show'ii 
(Figs. lA and in). The exact shape is 
not so impoitant as on wings, but tr\ 
to get Miiooth cnives and the two sides 
of the tailplane (Exactly alike. It is a 
good })lan to cut a pu'ce of cardboard to 
one of the curvt's and u^e it as a tem- 
plate lor maiking all three of them. 
Round oil edgi's most c.in'fiilly and 
smooth the surfaces. 
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The object of the jig is to locate the wings accurately. 


Cement the fin centrally on the tail 
plane, taking care that it is kept upiight 
and not warped. Next, cement the 
whole tail unit to the fuselage, being 
careful to keep it true in relation to the 
wings. When you sight along the fuse- 
k '^e it should look like Fig. ic. 

Give the cemcTit a chance to harden 
thoroughly by leaving the model over- 
night. Smooth it off with worn-out fine 
glasspapiT and polish it all over. This 
may be done by lightly rubbing it with 
fumiture polish, or by giving it .several 
coats of model aeroplane dope, rubbing 
each coat smooth before applying the 
next. 'I lie perfect smoothness of it*= 
skin makes a lot of difference to 
the results you will get from your 
model. 


Finally, before the 
glider is ready for its 
first trials, it has to 
be balanced. This is 
done by putting clay 
in the hole at the nose, 
adjusting the amount 
until the glider 
exactly balances 
when held lightly 
by a finger under 
the point of each 
wing tip. You may 
have to enlarge the 
hole to get sufficient 
clay in. This is best 
done by working it 
into an oval shape 
with a round file. 

For the first flight test hold the glider 
between the finger and thumb jus\ 
below the wing, and launch it by thi ow- 
ing it gently forward parallel to the 
ground. Watch its Ixdiaviour eaie- 
fully. If it div(‘S at a steep angle the 
nose is too heavy. If it dtoi)s its t«iil 
after it leaves your hand the weight is 
not sufficient. Wlic^n you have ad- 
iust(‘d the weight so that the model 
glides smoothly at a sli«illow aiiglt' try 
hulling it into the air. Ihiow it up- 
wards at a fairly ste(‘p angle. At the 
tup of the thiow the model should turn 
and roll, then settle into a steady glide 
With a little practice you will be able to 
throw it to quite a good height, from 
which it will glide to earth in a most 
realistic manner. 
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AN f.XCITINC CONFEST WITH MODFL AEROPLANES 

In this picture* mombers of tho \Vovil and District Model Aeroplane ('lub are holdini; one »>( 
their interesting held events The well-made models represent p\>pu1ar types of modem planes 




A ii.lNCH SPAN RUBBER.DRIVEN AEROPLANE 


T his model, of the flying stick 
type, represents the simplest 
possible design of a flying model 
and i§ suitable for the beginner in 
aero-inodclling. Despite its simplicity 
of construction it is quite a good flier, 
capable of flights of over a minute. 

As you wiU see from Fig. i, the fuse- 
lage is a square-sectioned stick, to 
which the other parts are fitted. The 
wire undercarriage is bent up to form 
skids which take the place of wheels, 
serving the purpose just as well and 
representing a saving in weight. The 
wing and tail unit are built up of balsa 
wood and covered with tissue. The 
list of materials at the end of this 
article gives the size of each part, the 
material from which it is made, and also 
its correct name. It is worth while 
inemoriMiig these names as they are the 
same for a model as for a full-size 
aeroplane. 

All of the material may be purchased 
from a modid shop. The propeller may 
be bought ready - made or partly 
finished, or you can carve your own. 
For a first attempt, however, it will 
probably b(* advisable to buy a ready- 
mad*' propeller, reserving your attempts 
at caiving one until you have gained 
some further experience. 

Start with the fuselage (A), checking 
that the piece of wood is straight, and 
then making it smooth with glasspaper. 
Mark out the position of the slots for 
the undercarriage and cut them with a 
small saw, making these cuts very 
shallow. They need only be barely 
deep enough to take the wire (Fig. 2). 
'File safest way to cut them is to draw 
the saw backwards across the line two 
01 three times. 

To make the tail skid (C) drill the 
hole and cut the slot before you reduce 
the piece to length, for then you will 
have sufficient wood to hold while 
working. The nose block (B) has to 
be drilled accurately to take the pro- 
peller axle. You can make a bradawl 
for drilling this out of a piece of the 


same wire as the axle, filed to a flat 
point at one end and fixed in a block of 
wood for a handle (Fig. 4). Glue 
blocks (B and C) to the fuselage with 
any good quality tube glue. All other 
joints in this model are made with 
balsa cement, which is particularly 
satisfactory for balsa wood, but is not 
suitable for the harder material used 
for the fuselage parts. 

Making Fin and Planes 

Before commt ncing to make the tail 
plane, fin and main plane, draw tlami 
full-size on a piece of paper fixed on a 
flat board. The drawings need not 
be very detailed, so long as you show 
the overall sizes and the position of 
each part. 

Start with the fin, which is simplest of 
these* three parts. Tut parts L, M and 
N accurately to shape wifli a r.izor 
blade. The leading an*l trailing * (lg**s 
K and O should be left a little on the 
long side. T.ay the parts on the 
drawing, coat the joints with cement 
and press them together, holding them 
with pins pressed into the board 
(Fig 3). When the cement has set. 
trim the t*nds of parts K and O to shap** 
and smooth th(* fin all over with glass- 
paper, slightly lounding the outer 
edg<*s except the bottom, whicli will 
later be cemented to the tail plane. If 
the wood sticks to the drawing, it may 
be lifted by sliding a razor blade 
between wood and paper. 

Cut one tail plane rib to the fiill-si/c 
drawing (P) and use it as a t**mplat(‘ 
for marking out five more. Cut the 
slot to fit snugly over the strip you have 
selected for the spar (F). Cut the tail 
plane tips (H) together so that the y are 
exactly alike and make sure that they 
and the ribs are all of the same h'ligth. 
Cut the spar exactly to length, but allow 
a little extra on the ends of the leading 
and trailing edges (E and ii). Place 
the spar (F) in place on the drawing and 
cement the ribs to it. Then cement 
the leading and trailing edges, cramping 


329 













A 21-inch span rubber-driven aeroplane 331 



J he s.ifest u.iv to make these cuts is to dr.iw the 
saw b.K kwards .k rf»ss the hue 


tlu*m with pins in exactly the same 
way as you did the fin. Add tlie tips 
(H) and the ct ineiit to diy. 

WIh 1. li,i^ set, clean the stria line u|) 
with glasspapei, payinj' paiticulai 
attention to th( smoothnt‘ss of the 
riiive over th<‘ top-> of tlie libs. Cut 
a pK re of ^2 sli(‘el balsa to lit ova*r 
tin* to])s ol the two centre ribs and 
(einent it in position, wvifjjhtiiig it if 
ned'ssaiy while the cement sets. 

Tlu* wing, Ol main plane, is made up 
of three parts : two outer planes and a 
centre section. The joints are made at 
the two libs each side id the centre-line. 
( lit the ribs in tin* same wmv as for the 
tail plane, using the first one (Q) to 
maik out the othei nine, hirst form 
the two outer jilanes, building them up 
and cramping them 
with pins as you did 
the tail plane. Be 
careful to make a pair 
and not two of the 
same w^ay. After they 
have st‘t, cut the inner 
(‘nds of pieces K, S and 
'r flush with the inner 
ribs. 

Cut the parts of 
]>i(‘ces R, S and T 
w'hii'h form the centre 
section 2 inches long 
and bevel their ends 
slightly. You can get 


this bevel accurately if you 
place each strip in turn over 
the front view of the centre 
section in Fig. i and cut straight 
dowm with a razor blade over 
the line of the rib. 

Making the Jig 

So that you can get the main 
plane correctly as'-ernbled with 
equal dihedral at each sidi , buiM 
up a simple jig, similar to the 
one described for the 14-inch 
glider, in the following way : On 
a flat board, draw tw^o lines 20.J 
inches apart and another midway 
between them. Stand two blocks 
I inch high against the outt 1 lines. 
Cement tin* three strij)s forming the 
centre section in ])lacc‘ betwc'en the two 
outer plcin(‘s, while th( y ai(‘ renting on 
the jig. An tinge the ])ails so th.it the 
wing tips ,iH* resting on tin blocks at 
the ('lids ot tin* jig and the ci litre 
section is sid < (pially on ( acli suU* of the 
C('ntre-lin('. V'^e j#l( nt\ of (enu-nt at 
the centn* stetion joints and cramp the 
wang to th(‘ jig with pirns. Cement a 
pace of ak-ineh sheet over tin* ci'iitre 
ribs, but do not, at this stage, hx 
pi('C( W 

Wli' p tdl ji.iits have bien sniuothed 
and their edge's roundid tin y are 
ready for tovt'iing with tiwn', which is 
fixed with Oldman jiaste. Do not 
attemjit to cover, say. the wholi wing 



WIhmi the loints havo bit'ii <i»atMl with luin. ut ami ]>ii‘ssia 
toj»«*tb*i. usu juiis t‘» hoUl llum 
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honie-nicide bradawl is lormed oi piano wire, it will be 
usoiul for most modelling. 


with one piece of tissue, but use one 
piece over the top and bottom of each 
outer plane and one piece round the 
centre s('ction. ('ut each piece with a 
little overlap, then cover the wood with 
paste and fix the tissue in position, 
keeping it as tight and smooth as 
possible, although there is no need to 
strain it too hard, as the final tightening 
will be carried out by steaming and 
^ping. 

Allow’ the paste to dry thoroughly, 
this taking about twTiity-four hours. 
Then pas.^ <‘ach tissue-covered surface 
through a jet of steam corning from a 
kettle. The purpose of this is to 
moisten the paper, but it must not be 
satuiated, so you ought not to allow 
tlie steam to play too long on the paper. 
Put the parts aside ; and when they 
have dried, you will find that the paper 
has become drum-tight. The paper 
could be left like this, but in damp 
weather you might find that it would 
become limp, so to waterproof it you 
must give it a coat of clear dope. 'I his 
is applied with a brush, going over each 
part once only and not attempting lo 
work the dope into the paper. 

The piano wire used for the under- 
carriage and propeller axle is very hard 
springy steel, but it can be bent by 
liolding with plifTs and coaxing round 
with the fingers. Make up your mind 
how a bend is to- go — then force it 
there. This wire will not stand bending 
one way and back again, for then it 


would break. Bend the 
undercarriage to sliape, 
keeping the two sides 
as evenly balanced as 
possible. Slip it into 
the slots on the fuselage 
and fix it there by tying 
the two sides together 
under tlie fuselage with 
thread, which is finally 
coated with cement 
(Fig. 2). 

The end of the pro- 
peller axle is bent into a 
loop to take tlie rubber 
motor. This is most easily made, using 
flat pliers, by keeping the sides of the 
square the same as the width of the 
plier nose, and working back from the 
end of the wire. Pass the axl(‘ through 
the fuselage nose block, thread on three 
cup washers and then the pro])ellei. 
Cut off the end of the win^ and turn it 
back into the propellei, fixing it 11n‘i(‘ 
with a spot of cement. 

Making a Propeller 

If you decide to make the profx lK r, 
select a piece of w'ood without Haws 
and as evenly grained as possible. 
Red deal, yellow^ pine and spiurt* are all 
suitable. Choose a piece in whic h 
there is no great ditfeiencc* in the* colour 
of th(‘ grain. This indicates that the 
wood is “ mild ” and W’ill work easily. 
Balsa wood can be used for prcjpellcTs ; 
but, although it is easy to work, it is 
not very strong and a balsa proj^ ller 
wdll not survive many crashes. 

Before carving, the block sliould 
measure 7 J inches long, i inch wide and 
I inch thick (Fig. 6). At exactly half 
the length mark a line with a pencil and 
try-square round all four faces of the 
wood (i). Mark the centre, back and 
front, and drill a hole for the wire shaft, 
working from each side so as to kc'ep 
the hole true, and employing the same 
bradawl (Fig. 4) as you used for the 
nose block. 

Mark out the wood as indicated (ii). 
To show the marking on all surfaces 
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the four sides and tlic two ends liav(‘ 
boon imagined to be unwrapped, as it 
were, and spread out flat. The wide 
face with the J inch marks on the 
comers will be the front of the pro- 
peller. Draw the lines on the ends and 
join the dots on the front and back 
with free-hand lines, making the curves 
as smooth as possible (iii). Scribble on 
the waste wood. This completes the 
marking out and the block should 
appear as at (iv). 

Fix the block edgeways in a vice and 
saw down the centre-line as far as the 
propeller line on each side. Carefully 
chisel away the waste down to the saw- 
cut following the outer curve of the 
propeller marked on one of the faces (v). 
Turn the wood over and repeat at the 
oth<*r side (vi). Now, with a wide 
chisel eut away some of the waste on 
each side near the ends, working to- 
wards the ends and carefully down to 
the lines marked on them (vii). 

Thi' iK'xt step is the most important 
as on it dei)ends the accuracy and 
efficiency, or otherwise, of your pro- 
peller. With the propeller held in a 
vice, and oik* end projecting, carefully 
work away the waste until at every 
point th(‘ surface is straight when 
checked with a rule. This can be done 


Balancing the Blades 

Finally, with a fih' and glasspaper, 
round off all edges and, except at the 
centre, rub the remaining edges of the 
J-inch front and ^-inch back down into 
smooth shapes. Aim at getting an aero- 
foil section with a flat under-surface (x). 
Balance the blades by carefully w^ork- 
ing down the tip of the heavier one. 

Cement the fin to the centre of the 
tail plane and fix the small incidence 
block (W) under the leading edge of the 
centre section. Attach the wing and 
tail unit to the fuselage with rubber 
bands (Fig. 5). The approximate posi- 
tion of the wing is shown in Fig. i, but 
its exact location must be fixed later 
during the flying trials. 

For power you need a strip of rubber 
of J X ^ inch section 90 inches long. 
This should be passed round the hook 
on the propeller axle and tail skid, the 
ends being joined with a reef knot, so 
as to form a 6-strand motor. If the 
rubber is coated with rubber lubricant 
(from the model shop) it will stand more 
winding and consequently give a longer 
duration of flight. 

For the first flying test do not wind 
the rubber, but use the model as a 
glider. Hold the fuselage just behind 
the undercarriag** and throw the plane 


jiartly with a chisel, used bevel- 
uiideruKJst, and partly with a tile. Do 
not try to cuivc the propeller but 
mirely concentrate on getting each 
surface flat laterally (viii). 

Shape both ends. Do not 
bevel too far back, otherwise you 
will take away some of the area 
which is most useful in providing 
lift " (ix). At this point you / 
can start testing balance, by 
supporting the propeller on a pin 
and seeing if each blade always 
swings to the bottom. If the ^ 

unevenness is only slight, do not i 

bother about it for a time ; but, 
if it is much, try to even it up by 
taking a little more off the tip of — 
the heavy blade, or bv thinning 


gently forward. If it dives sti*eply, 
advance the wing. If it drops its tail 
as ii leaves the hand and then spirals, 
move the wing back. Next give the 


5TOUT <%uBBCA BANP 


FIXING MAIN AND TAIL PLANES 


sluMild N* noted tliat the exact location of the 


its tip slightly. 


^\lng is found during trial flights. 
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You ma> \msIi t(» ni ikt pr lJtI^ 1 ir some *>1 \our iii mUI h Urn iiui 
this sints i)f jrkiii^ diiif,rini> shows >ou Iw w Hit work ( in lust U 

camccl out 


Hold it as b( foie 
witli one hand 
and st( ady tlu 
propeller w ith the 
other Release 
the pro|)elk r just 
a moment be foie 
throwing the 
model forwaid 
Watch Its be- 
haviour and turn 
the wing forward 
or back a little 
until the model 
flu s level lluse 
tests can bt 
made in a largt 
loom, but wluii 
}OU hi\c* com 
ph t( d tiiinniing 
tak( Up mode I 
ou t () 1 dooi s , 
give its motor 
tin m«i\inium 
iiiimbti of turns 
( a b out 7 o o , 
dt pi iiding on 
th( lubb(i) tUid 
lauiulj it into 
tin blut It 
s h o u 1 (1 t h ( n 
climb st( adily 
until tlu motoi 
luns down and 
complete its 


piopcller about So turns and hand flight with a long sludlow gh(l« bai k to 
launch the mod< 1 in the following way earth 


LIST OF MATERIAIS 


Part 

Name 

MatiHul 


A 

1 usi 

1 ) cil pine ( r 
spin c 

j ire 

B 

Nost blo(k 


* ^ r 

C 

fill skill 


i ' i 

0 

Tlndticim i^i 

Tail plane 

1 laiio wiiL 

20 KluKc 

E 

1 cdding edgi 

Balsa 

squaic 

F 

Spur 


i squat t 

Q 

Trailing « dg< 


A A A-' 

H 

Tip 


she el 

J 

Centre sect inn 

Fin— 

- 

A'" sheet 

K 

Leading edge 

. 

square 

L 

Rib 

, . 

square 

M 

Tip 


X' sheet 

H 

Babe 


sheet 


Par/ 

\atnc 

1/ i/t t / tl 

Sue 

0 

1 1 tiling 

Hilsi 

A »iuaie 

P 

I 111 ])1 iin rib 

Main plana 


A"' 

Q 

Kib 


A^ 

R 

Leading tdgL 


J square 

8 

Spai 


1" squirt 

T 

Trailing edge 


til > A * 

U 

fip 


A^ shtet 

V 

( r ntie s(( tion 


slut t 

w 

Incidi nci bloi k 

I 9 

square 

X 

IVoptlU r axh 

Piano wiie . 

20 gauge 


Wa heis 

Cup Wiishera 
axle 

(^) to ht 


Prop Her 

yj'' diameter, 
pitch 

medium 


Motor • 

t X A' rubber, 90' long 



A 86.INCH SPAN TOW-LAUNCHED GLIDER 


T his gUder may be hand-launched 
in the same way as the simpler 
14-inch span glider, but it is 
really designed for tow-launching, t.^., 
launching from the end of a tow-line 
which assists it to soar to a considerable 
height before releasing itself from the 
line. In this way the glider starts its 
flight from a more favourable position 
and will glide further and for a longer 
period than if hand-launched. 

The construction is very ^similar to 
that of the 21-inch span aeroplane, 
except that a built-up fuselage is used 
instead of the plain stick, this fuselage 
being of the diamond type. It is 
square' in cross-section, but the squaie 
is turiK'd iij) on edge, riie whole of the 
model, ('xcept for the fuselage, formers 
and tow-hook, is made of balsa, covered 
wit^: u. ne The list of inaltTials at 
the end of this article shows what is 
required, whilst big. i gives the siz<‘s of 
th(' ])arts. 

Start by making a full-size drawing of 
the fuselage, tail plane, fin, C(‘4itre 
section and outer plane. W’hen diaw- 
ing the fuselage, put in the centie-line 
fiist and draw lines across it to show the 
I)ositions of the struts. Mark oft the 
lengths of thosi* dimension* *<1 in Fig. 1. 
Notice that at the tail the longeions 
meet at a point. Bend a rule through 
the points so far marked and get some- 
one to run a pi'iicil along the rule 
while you hold it in position. Make 
sure that tlu* lines of the longerons are 
equally arranged above and below the 
centre-line. 

The fin and tail plane are constructed 
as in the last modt‘l. Cut one rib to the 
full-size pattern (O) and use it to mark 
out the other six. Cut them all e> ctly 
alike, anil hold them side by side while 
you glasspaper their tops to the same 
curve. The tips (N and H) are cut in 
tw'o pieces so that the grain roughly 
follows the curve, giving strength with 
lightness. Cut the underside of the 
fin (J) to fit over the centre rib of the 
tail plane. Assemble and cement the 


parts on the drawing, holding them with 
pins as before. 

The wing has a wide centre-section to 
which the outer planes are attached. 
The ribs have curved undersides (S). 
This shape is a little more difficult to 
cut than a flat-bottomed rib. but a 
wing with this section has better lifting 
qualities, when used in a comparativ ely 
slow-flying model, than one with a flat 
undersurface. Make up the centre- 
section on the drawing, fixing all the 
ribs upright on the spar (R) before 
cementing on the leading and trailing 
edges. The leading edge strip is fixed 
edgeways in the slots in the noses of 
the ribs. 

Making the Outer Planes 

Make up a pair of outer plaiK's in the 
same way, but set the inner ribs at the 
angle shown in Fig. i. riiis i-> dune 
so that the outer planes will have the 
correct dihedral w'hen the whole wa'ng 
is assembled. Round off the front of 
the leading edge and cut the ends of the 
strips flush W'ith the outsides of the 
joining ribs on all three parts. There 
is no iited to make a jig for fixing the 
dihedral of the wing. All you need are 
tw^o blocks or boxes 3 inches high. 
Use }'I»nty of cement on the joining 
ribs and put the three parts of the wing 
together, supporting the wing tips on 
the 3-iiich blocks. (Tamp the joints 
with wire paper clips. Strengthen 
the job, after the cement has set, by 
cutting a groove through the joined 
ribs alongside the spars and cementing 
in a slip of ^-inch plywood, i inch 
long (V). 

The fuselage, when first built, has all 
four sides e.xactly alike. Tlie longiuons 
have only a slight curve and there 
should be no difficulty in bending them. 
Make up two sides exactly as in the 
drawing, ignoring parts C and 1) for the 
moment. A side should be built up in 
steps, starting either from the nose or 
from the longest struts, cramping the 
joints with pins at each step 
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A SERIES OF WORKING DIAGRAMS WHEN MODELLING THE LARGE GUDER 
This is a much more ambitious glider than the one first described. It may be hand-launched, though really designed for tow-launching. 
All the necessaiy* measurements are given above. In the top left-hand comer is a sket^ of the finished model. 
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Cut two fuselage formers (C) from 
plywood. These are used to 
keep the fuselage shape true, as well as 
to strengthen it. When you have made 
up two fuselage sides, cut two more sets 
of struts, i,e,, for each strut in one side 
cut two more the same length. 

Stand the two fuselage sides on edge 
and cement the two fuselage formers 
(C) between them in the positions 
shown. Fix the other struts opjX)site 
the existing struts. You cannot cramp 
the joints with pins as the fuselage is 
curved both ways ; but you may secure 
them by slijjping rubbt*r bands round 
the fuselage, being careful not to let the 
fuselage twist. 'I'hc formers will keep 
the cross-section accurate, but the 
parts may slip out of shape lengthways 
01 all the squares may not line up with 
each other when viewed end-on. Any 
fault iiKr this should be corrected before 
th(' cement sets. 

Select one longeron to form the top 
of the fuselage, and cut it away between 
the struts cemented to the formers. 
Also cut away 
half of the 
two struts on 
each side of the 
cut longeron, 
and fix two 
centre section 
bearers (D). 

These two 
bearers should 
be parallel and 
level (Fig. 2), 
as the centre 
section has to 
fit snugly down 
on them. At 
the tail, cut 
away the top 
longeron as far 
as the first 
struts so that 
the two side 
longerons form 
the tail plane 
bearers (Fig. 3). 

Cut a piece of 


j^T-inch balsa to form the tail skid (E) 
and cement it to the bottom longeron. 

Before covering the parts, the com- 
bined front skid and towing hook 
should be bent up with pliers and fixed 
to the bottom longeron by a thread 
binding covered with cement (Fig. 4). 

The Dope to Use 

Cover all the paits with tissue, 
tensioning it by steaming' and doping 
as descrilxd for tln^ last modi 1. Use 
clear tightening dope. Colourcrl dope 
is too heavy to be applied all ov(T the 
model, but if you lik(‘ to use a bright 
colour on th(‘ part of the fuselage 
forward of the wing you can do so 
without spoiling the modcTs flying 
qualities. 

Put th(‘ wing in position in tiu* slot 
and make a failing (W, I'^ig. 2) to lit 
above it and cany on the line of the 
fuselage. TIk' best way to do this is 
to make one in paper first, trimming it 
accurately to fill the space, and then 
using it as a template to mark out two 
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FIG.3. TAIL END OF FUSELAGE 


Jop 



COT AWAY 





1 lus til Iijr nil L\pl Uiis I \ JLlU how tilt t Slit liiiLjti) nil tin till 
Jli LIK 1)(. Ill IS 


pULLS of balsa which aio 

( t in(‘nt( il to (\i( h oth( t and to tlu wiii^ 

( I mint the tin to the tail plinr, and 
eithti cermni the t<iil plane to tin 
fuMlage or fi\ it with a iiiblKi band 
bix the wing with a iubb( r b<ind piss( d 
\tr the top siiifac't on each sub of the 
fairing and under tlu fuselag( 

IVLiki’ the nose bloi k (h) from .i i iiu h 
Mpiaic piece of wood fore sliaping 
it, dull a J-inch hol<* about j ini li d( i p 
1 his should bt 
drilled corner- 
ways, if you can 
manage it, but it 
is easier to drill 
it at right angles 
to a surface, and 
it does not make 
any diffeience 
that way, except 
in appearance 
Cut back one end 
to |-inch square, 
or cement oh a 
|-inch square 
piece of |-inch 
wood. This 
square should fit 
closely into the 
nose of the fuse- 
lage Mark the 


centre of the 
otlui (‘lid of the 
block and lile it 
into shape ( ilue 
the block in the 
fuselage nose 
with the hole 
upwards (big 5) 
lo balance tlu 
model, siippoit 
it lighlly at the 
wnig tips, with 
lilt* fingf is oppo- 
••ite' th(‘ ends of 
tlu spar, and 
add h ad weights 
or p ( 1 le t s to 
tlu hoh until 
a ba I a n ( ( is 
‘■((iiud Plug 
tlu hoK VMtIi i bit of lonnd lod but 
do not ii\ It |>i im HU ntl\ i \on will 
piol)d)lv hivt to altd tlu wdght 
shghth \on (light (. ^( till model 

M ik( \oiii ill ti stv b\ In rid I luru lung 
tlu g lull I towaids soiiii '^oll wi«iss 01 
a eai|)i t II it (li\i s si. . pl\ u moM 
MMIK Ol till wi ighl If It t dl^ It 
diops its tail a^ it L yotii hind, 
ineuasi tlu wn,^hts 


bor join tif^t tow Inu , list a pu(( oJ 



Makt youi towing liook \ti\ t iit li Ily vvith tin uil ol i)Iii rs noting 
that it also forms ihc front skid 




A 36-INCH SPAN TOW-LAUNCHED (iLlDER 339 

stout thread 
about 50 foot 
long. You can 
expeiiment with 
loiigor lines later. 

At one end tie a 
small metal or 
ho no curtain 
ring, of a si/.e 
that will loosely 
fit over the 
towing hook. 

Use the forward 
hook for your 
praotico flights. 

The other hook 
will give yon 
greater height, 
when yon have 
gain 0 (1 s o m e 

exporieiue with the tow-line, but oven just below the wing. Hold the othm 
th :i mou‘ dittieult to managi*. end of the line and run into the wind. 

IIoweV( r, one ol the gre.it attractions The asdstant roloasi-s the glider as soon 
ol motlel Hying is the amount of oxpon- as the hue begins to pull. There is no 
niontmg ulneh yon oaii carry out your- need to r.iie, but you should run faiily 
sell; .ind as you try various weights or quickly at fust and then slow down 
lengths and jiositions of the tow-line alter a few steps. The model will so.n 
you will Inid conditions which suit upw.uds, like a kite ; and, as it gets 
your p.nticul.ir model and so obtain to a good height, the tow-line will ilioj) 
impioved flights. off, leaving the model to commence its 

To launch the glider from the tow- glide. With pr.ictice you will be able to 
line, lay out the line on the ground with “ play ” the glider up to the maximum 
the ling down-wind. Hook the glider height that the hue will itach, and so 
to the ring and get an assistant to hold it get the longest possible glide 


LIST OF MATERIALS 


\ui 


Material 

Sizes. 

Part, 

Same 

Matt rial. 


Size^ 


Fuselage 




Tail plane - 




A 

[.ongcion . 

Balsa 

si^uaie 

M 

Leading edge 

BaNa 

i 

squ in 

B 

Struts 


j" st|u.ire 

N 

r.p . 


A 

A 

sliiTl 

0 

h'useltigf foriiUT. 

Bl> Wood . 

5^ " thuk 

0 

Uil) . 


" *-h.el 

D 

Ceiitic section 

Balsa 

j" square 

P 

Ti ailing edge 

, 

A 

A 


beai ei . 







E 

Tail skill . 


1^, .sheet 


Centre section and 




F 

Nose block 


i* square 

Q 

outer planes 

Leading tdg«‘ 


i 

'.quail 


Fin- 



R 

. 

, 

i 

'.quail 

G 

Lca<liii}< ed^v 

, 

J" squaie 

S 

Kib . 


A 

" .hilt 

H 

rip . 

1 1 

‘^lieet 

T 

Ti ailing edge 


i 

^ iV 

J 

Base 

, , 

A' sheet 

U 

Tip . 


A 

duel 

K 

Kib . 

f » 

J"* squaie 

.r s A' 

V 

1 )iliedial 1)1 ai e 

i‘lN wood 

A 

thii k 

L 

Ti ailing edge 

.. 

w 

Lairing 


A 

" sheet 



Ohserve til it the squ ire at tiu l>.i( k of (In* iiov shoiil«l lit ■>iiuf'ly 

into tilt I nil ol the liisrlaLV 



A HIGH. WING CABIN MONOPLANE 


T his model has a most realistic 
appearance, b(*ing very similar to 
many popular types of full-size 
light aircraft. Its construction is 
straightforward, and anyone who has 
made one of the models described in 
earlier pages should find it easy to 
build. It ought not, however, to be 
attempted as a first model. 

The wings and tail unit follow closely 
along th(* lines of the previous designs. 
Tht‘ fuselage has a box section, which 
encloses the rubber motor. The under- 
carriage wheels allow the plane to take 
off from a smooth floor. The propeller 
is fitted with a simple free-wheel d(‘vice 
which permits it to spin freely after the 
motor has run down, thus lessening the 
resistance to the airflow <in(l increasing 
the length of the final glide. 

('ommence by making a full-si/ej 
drawing of the principal parts. Fig. i, 
exce{)t where marked otheiwise, is 
drawn to a scale of \ full-size, so to 
<'btain any length which is not marked 
.oil should measure its length on the 
drawing and multiply it by four to 
arrive at the actual model size. Be 
careful when drawing the top view of 
the fuselage to get the two curves equal 
on each side of the centre-line. 

The constaiction of fin and tailplane 
is almost the same as with the earlier 
models. The tail plane ribs are not 
shaped b(*fore assembly, but the top 
surfaces are rubbed down to a slight 
curve with glasspaper after they have 
been cemented in position. Round 
off the leading edges, but do not cenTmt 
the fin in place until after the surfaces 
have been covered. 

The main plane has double spars (Y), 
which are a little complicated to fit, but 
make a very stiff wing. It is some- 
times difficult to prevent a lightly 
braced wing from warping, and the 
'second spar helps in keeping the outer 
plane true. Make up each outer plane 
in the usual way, fixing the ribs (V) to 
the bottom spar and then adding the 
top spar and the leading and trailing 


edges (X and Z). At the outer rib, 
notch the top spar underneath and bevel 
its end so that it can be bent down to 
the wing tip. Cut the inner ends of 
the leading and trailing edges and 
the bottom spar flush with the inner 
ribs, but let the upper spar project 
I inch. 

Cut the two centre-section spar sid(‘s 
(W) from i^-incli plywood and cement 
them each sid(‘ ol the proji'cting upper 
spar ends while the wing tips are sup- 
ported on T-inch blocks. Fix shoit 
lengths of leading and trailing edge in 
position and cramp the wlioh* frame- 
work with pins (Fig. 2). 

Making the Fuselage 

Select good pieces of faiily liiird balsi 
for the fuselage longerons (A), building 
two sides i‘Xtictly alike ovei tin* di aw ing 
Notice that tin* nose end of the fus(‘lage 
is not exactly upright, but has a slight 
downward tilt. 1he cuive of the 
bottom longeron is faiiJy sharp undei 
the nose, but the .strip may be bent to 
shape in the following manner : Fix all 
the other parts in position on the draw- 
ing, and cement the lower longeron to 
'the bottom of the nose stmt first, 
cramping it with a pin. Work back 
towards the tail, cementing and pinning 
at each strut in turn. 

When both sid(*s have been com- 
pleted, join them with the cross-struts, 
starting at the thickest part, just aft 
of the cabin. Fix the ^-inch plywood 
former (J) and cramp the whole 
assembly with rubber bands until the 
cement dries. At the tail, fit the two 
tapered tail plane bearers (G) to the top 
longeron, and the tail skid (H) midway 
between the bottom longerons. Push 
a small pin into the tail aft of the tail 
skid, to hold the tail-fixing rubber 
band. 

The undercarriage is made of a 
single piece of 20 gauge piano wire 
12 inches long (E). Bend it to shape 
with pliers, making the width across the 
top the same as the fuselage width at 
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THESE DIAGRAMS REFER TO OUR ATTRACTIVE MODEL MONOrLANL 

The small sketch in the top loft-h-ind corner .in excellent ide i of the fini^litd model, whic.i tiaa a nv*si reahstic aj^pearance It ought 

not to be attempted as a fa’‘st model 
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the point vvheie it is to be fitted {2| 
inrlu's). 'i'he \vlie( 4 s should be pur- 
chased leady-nuule, unless you have a 
lithe, in which rase you could turn 
th(‘in i] inch diameter. 

'I he nose block fO) may be filed and 
#.*lass-pa]>ere<l to shape from a solid 
^’lock of balsa or from one built up 
trorn several sheets. If you build up 
the block, which is then called a lami- 
nated block, cmient the sheets with 
their grain at right-angles to each other. 
Drill the block to take a piece of brass 
tubing which forms the bearing for the 
propeller axle (Fig. 3). The back of 
the bl(x:k should fit in the fuselage nose. 
To stn'iigthen this part, cut a piece of 
.jJ'o-inch plywood (N) to fit the block, and 
cement it to the front of the fuselage. 
Do not cement the nose block to the 
fuselage. 

The propeller may be bought ready- 
made or you can carve it yourself in the 
same way as the propeller for the 
simpler model. (See p. 335.) Instead 
of the block as described in that article, 
use one 8^ X X J inches. Except for 
these differences in over-all sizes, the 
other dimensions and the method of 
carving are exactly the same. The hole 
through the centre of the propeller 
should be an easy fit on the wire ased 
for the axle, but it ought not to be so 
loose that the propeller wobbles. 


A Free-Wheel Clutch 

To make the axle, bend up the motor 
loop with pliers, then slip tlie wiic 
through the noso block IxMiing, fit 
thrive cuj) waslieis, and slidt* on th(‘ pro- 
p('ll<T. Ht'iid the end of th(‘ wire mto 
a long loop as shown (Fig. 3). 
anotluT short wire thiough an ixisy- 
(itting hole in th(‘ propeller about 
I inch aw^ay from the centre, lltuid 
over the back of this wiie to pi eve nt 
•it slipping out, and turn down the front 
so that it lies across the axh* loop. C'lit 
it off so that when the loop is turned 
away from it, its end lies midway be- 
tween the two sides of tin* loop. This 
ware forms tin' fret'-wheel clutch. 

Cover the parts with jap tissui*, 
tensioning it with steam and clear dope 
in the same way as with the previous 
models. Leave the space between the 
tail plane bearers uncovered, so that 
you can reach and fix the rear end of 
the rubber motor to the motor peg (L). 
To give a more realistic appearance, 
cover the part round the front and sides 
of the cockpit with clear cellophane or 
thin celluloid. 

The main plane should be fixed to the 
fuselage with two rubber bands and 
four pins. Push the pins into the four 
corners of the centre-section and pass 
the two bands round the fuselage. 
Fasten the wing by slipping the pin 





A HIGH-WING CABIN MONOPLANE 


heads under the rubber bands. The 
correct position of the wing is with its 
leading edge a little way aft of the front 
of tlie cockpit roof. Fix the tail plane 
with a Singh* rubber band passed undtT 
till* fus(‘lag(‘ forwaid of the tail plane, 
ovei its uppei suifact* each side of tin* 
fill and down to the pin b( hind the tail 
skid. 

for the motor you net d 5 fe(*t of 
J X iV rubber. Btmd this up to 
foiin thn'e loaj)s, and tn the ends with 
a reef knot. 1he motoi is longer than 
the distance b(‘twe(*n th(‘ two iioiiits of 
attachment, but this is intentional as 
It enables the lubber to be givi‘n a 
gr(*atei iiurnlx i of turns. It is a good 
plan to put a paxe of cycle vah'e rubber 
over the loop on tlie piopelh*! axle to 
iMiniinist' w<ar on tht iiiotoi. Treating 
I lit* niblx r with hiliiHant 1^ an 

<Hlvaiilag< , but \on must oi)t<nn tlu 
lornd liibiKanl fiom a niodd shop. 
Do not iis(‘ oidiii.iiv machirn' oil as this 
Is injuiious to lh< 1 ubbei 

'I he easust way in winch to lit the 
nibbt 1 IS to atta( h it to th< hook on the 
propeller axle and tii* a jiiece of string 
to the other end \Vc ight the string by 
tying a knot in it, tlun hold tlie fiisc- 
lag( , without the tail ])Iane, rtirally ; 
and lowei the stung thiough ^ until 
YOU can giiisp it-^ ( nd lx tw( < 11 the tail 
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plane bean rs. Pull the rubber through, 
push the peg (L) betw(*eri the strands, 
and remove the string. 

Testing the Model 

dry the model first as a glider, and 
adjust the position of the wings until 
th( coin'd trim is found. For an initial 
j)owei t<‘st, engage the free-wheel* g'V(‘ 
the motor about loo turns, and hand- 
launeh it. If this is satisfactoiy tr^ a 
gi eater numb(T of turns and allow the 
modi‘1 to take off under its own power 
fioni the ground. It will only do so 
from a smooth hard surface and it is no 
use trying to bring about the movement 
on grass or earth. A runw^ay of boards 
is most convenient. 

It is very tedious putting on a large 
nurnlxT of turns diiertly by hand, and 
some sort of geaiing is de*-irable. A 
(ornmon d( \ir(‘ used foi this purpose is 
an engin(‘ti’s hand dull carrying a wire 
hook which IS engaged with the loop on 
th< fioiit of the propeller axle (Fig. 4A). 
I his lias a gear ratio of about six to one, 
so for t'dcli turn of its handle the rubber 
motor is given some six turns (you can 
find the exact number for a particular 
drill by counting the number of times 
ihe propeller axle turns for one turn of 
tiM* drill handle). 

A ioth(T type of windir is shown in 



THE PARTS OF THE PROPELLER ASSEMBLY 


11 vmII lu noted that tlu Mock lias a piece of bniss tubinj; to loini the biMiin^ loi the* piopilUT . \U 
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Model aeroplane winders may Im* made from cogs t.iken from an old clock 
Make the hook from piano wire 


Fig. 4 This cdii be built up from cog*, 
taken ft oni an old clock , or suitable parts 
may be bought fiom a model shop. The 
p. artng is mounted on axl<*s suppoi ted 
ti. a frame made fioni two pieces of 
^ X J inch strip iron. The whole appa- 
ratus is screwed to a post which can be 
piislud into the giound. Ihe sizes of 
your winder, and its gear ratio, depend 
on what cogs you obtain 1 hat shown 
in the ske Uh has a gear ratio of nine to 


one; thepropeller 
being turned nine 
times for every 
turn of the 
handle. This is 
brought about by 
having the cog on 
the handle axle 
three times the 
size of the one it 
drives, and the 
other cog on the 
centre axle three 
times the size of 
the one on the 
hook axle. Tlie 
hook is made 
from piano wiie 
and is bound 
with thin wire to 
the axle, then 
soldered. 

You can obtain a greatei niinibt r of 
turns on this, oi any other riiblu r 
driven model, if the motor is stretch- 
wound To do this, get an assistant 
to hold the model wink' you pull the 
propellei and nose block forw^ird, and 
commence twisting the rubber with a 
winder (Fig. 4r) As the nunibci of 
turns increases, allow the rubber to 
shorten until the nose block is buk in 
position in the fuselage. 


LIST OF MATERIALS 


Part. 


A 

B 

C 

0 

E 

F 

0 

H 

J 

K 

L 

M 

N 

0 


Name, 

Material 


FuMlag»— 

Top longeron 

Btalsa 

J' square 

Iront longeion 

«• 

J' square 

Brace 

M 

J"' square 

Bottom longeron 

,, 

square 

Undercarriage . 

Piano wire 

20 gauge 

Peg support 

Balsa 

r X i* 

Tail plane bearer 

II • 

From J' 

Tail skid . 

If • 

square 

sheet 

Fuselage former. 

Plywood . 

A' thick 

Strut 

Birch 

i' square 

Motor peg 

A ' diam 

Nose strut 

liaNa 

i' X r 

1 hrust pad 

l*ly\%ood . 

thick 

Nose block 

Balsa 

square 


Part. 

Name, Material 

Tail Plant and Fin - 

Sires 

P 

Leading and trail BaNa 
mg edges. 

square 

9 

Rib 

Y square 

8 

Tip ... .. 

^ ' sheet 

T 

Rib 

Main Plant— 

Y square 

U 

Tip ... ., 

sheet 

V 

Rib 

sheet 

w 

Centre section 

sheet 

B 

spar. 

Leading edge 

I"' square 

Y 

bpars 

J' square 

Z 

Trailing edge . ,, 

F X ** 



MODEL AEROPLANE ENTHUSIASTS 



M ) It 1 icropliiu I onstiuctioii md n\ing firm oni of Iht 1 it( st hobbus \ ])astinu r Mist iiith 
growing in popiiUiitv AIkiv* is sIiovmi i midc pi ino in mii i iture and in tins section 
instriK tions are given for th< building of both glnb rs md \tropl incs 



Photos Model Aeronauluai Pre\s I I 

I he youthful fans seen above, girls as well as boys are «>bviously all air minded and tlu 
models tliey have brought to a meeting of their club tell of their patience and ingciiuity as well 
as sound technical knowledge of aiiciaft Modelling is an iiitenscU interesting hobby made 
more so when the miniature machines fly fast and far with complete air worthiness 
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MODEL RAILWAYS 



1 h t i,r fhsb iff J yf rc /? I tt f K I / \ r hi* ft 

THF THRILL OF OWNING A RAILWAY 


Ihis giiigc ^ m hIcI express is iiotK <»thc r thin the fimous K >\ tl Si t On i 1 iv < nt 
fill b\ (JiRit ( u Trent jbsi lull control of thi Ixomotm is possible fi )in nu ( on t i Ihi 
trick both in speid 11 1 direction Witli lut )in itie i ou] lings shuntine, in I nnisl 11 i g in 

be c^rrif d out with re ilisli « liic t 


M ODhIS have always held a 
fascination for boys and the 
variety in existence gives us 
an enormous choice and field Ihcre 
art those to bt seen at grt at exhibitions 
and in must urns or shop-windows 
before which thousands linger, and 
there are the practical hobbies for 
enthusiasts, running one s own railway, 
constructing a model 'plane or sailing 
a model ship 

These hobbies are not merely amuse- 
ments for the young they belong to 
that class of hobby in which the 
interest lasts a lifetime The young boy 
of seven and the old boy of seventy 
meet on common ground when both 
sh irf the same fascination in models 
ind model making 

About the Gauges 

For those of you who favour railways 
I cannot do better than give a brief 
review of the different model gauges in 
use in this country to-day and their 
special features. 


When I fiist took an intcn st in mode 1 
railways, wide gauges wen in use , but 
as in those days modtl locomotive 
design bon little relation to the real 
thing, the size of gauge was not of vital 
imj)ortance Lately a demand for mon 
realism in mode Is has grown up, which 
has resulted in the pioduction of sinalh i 
gauges You will see the necessity for 
this if you study the long type of 
express locomotive and realise the need 
for larger radius curves to run a modi 1 
successfully 

For some years now, gauge " 00 ” 
(which IS f inch between the rails) has 
been making headway The novelty of 
a comparatively inexpensive line, of a 
si/e which could accommodate a really 
comprehensive layout on a medium- 
sized table, meets with great en- 
thusiasm. In the case of the Trix 
table railway, the locomotives are 
fitted with A C motors, either operated 
from / C. mains through a transformei 
or worked from accumulators In the 
Hornby Dublo " system the engines 
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model EAILWAVS 


■ 



\\\\ . 
M^DF^OSCAlE ^ 

j i*h \ nirinanout magn^'t 

.ut fitted ^Mth a 

„u)t()i {or the mar. ^^ho 

“00 1'’ tfi^ 6‘ ^ than con 

prefd" sriiallebt g^ogcs the 

^truction. infives and roUn^K 

budding oi {or the amateur, 

stock IS hardly a t ^k running oi 

b^kyoit to ^ 


\a of 1 

X oil thP gt.totl'' 

Dun I tin- tiEA... 

background ior the 

gauge IS too I irdW po''sdde m 

mcehamsm and t - prune 

steam, ‘f.f ^Tbo^ small locomotives 
jnover Idt altcinatmg current 

.rchttedwith anaU^ 

motor, oF’^ted t ^re 

through i lotomoii'e-. »”!? 

suds h\m best 
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standard in all countries, 
and here I think we 
might discuss the prime 
movers available to the 
model railway hobbyist, 
clockwork, electricity 
and steam, for gauge 
" o " is one of the few 
gauges in which «nll three 
are possible and almost 
equally popular. 

Clockwwk, I should 
say, IS the most suitable 
choice for youth One 
simply winds up a spring 
and there is no nics^ or 


Noa 1 GAUGB 

Mr Victor B Harrison's 
1 J inch lay out at 
llishop s Shirtford one 
tif tho hiust giuge i 
1 iilw i\s ( \t 1 built The 
sU iin loco ( ity of 
J rum nceivts tlic 
ill L lei r ds she pisses 
through I^me Pine 
Station 

Choice of Motive Power 
Next on our list is 
gauge o or ij inches 
between the rails, prob- 
ably the most jxipular 
gauge both in Europe 
and m America. It is a 




ELECTRICITY FOR GAUGF i 

Another view of Mr llciirison s railway, showing the six arih 
viaduct in the foreground It is being crossed by a three 
coach ' Southern Electric " set. 


A GAUGE “ O ” LINE 

Mr ( ml J Allen spon 
sors an o * g iug« 
lIoi kwork riilwi\ out of 
doors In the garden 
for speed and hialthv 
exercise or indoors foi 
all the year round uork 
ing and super detail 
production 


smell or risk to a small 
child. Also it can be 
used with equal success 
mdoors or out-of-doors 
in a gale of wind. The 
cheapest models are 
obtainable in clock- 
work, although most 
elaborate models can be 
built with clockwork 
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mechanisms as prime 
movers 

Steam always s( emsto 
make the gieatest appeal 
and IS the “ senior *' 
piime mover There is 
with it the realism that 
coricsponds to the work 
of the actual locomo- 
tive, and given common 
St list, a model steam 
engim e an be both clean 
and safi in its working 

1 he third power unit 
is (lirtiieity, the most 
l)opular prime mover of 



UNDER COVER 

An enthuMist at the 
controN ol his 

0 I Itctnc 1 iilu i\ 

1 h( liiH h IS bti 11 built 

in 

tliird rail thioiiw,!! \n I nch 
tilt motor picks up tlu 
eurrtnt 

1 h e j) t r m a n e ii t 
niagntt motor is the 
type which most muflel 
railwaymeiiconsidi I ihe 
best prime mover w ht n 
it comes to refinemt nt of 
control These motors 


ANOTHER VIEW 

1 his IS i dilicrt nt ispict 
of tht model riilw i\ 
ibo\( t/iiigcs it lies 
bis mi Ills 1 1 ill prove 
go ) 1 sp)ts in which to 
bt*t iij) i s\ st( in 

all Electric trains take 
dilfeient forms firstly 
mode Is of existing t lec- 
tric trams and secondly 
replicas of steam loco- 
motives with a specially 
designed motor con- 
cealed in the steam 
outline body The most 
universal method is by 
means of track fitted 
with a conductor or 



AWAITING THE RIGHl-AWAY 

Hen the train on a model railway is waiting with steam up 
for the right away This line is gauge i 
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lEACllING THE YOUNG IDEA 

A group of S(.M Ccidclis is iiiclu<lcil among those watching this deinon- 
stration by the owner ot lus realistic iiKKlel steam trawler. 


have a ciirn'iit siijiply of about iS~io 
volts D.C., siipjilied by storage batteries 
or from the A.C. liouse mains through 
a rectifier. 

Electric locomotives are also fitted 
with alternating current motors work- 
ing off 20 volts A,C. (but in general this 
is used on the less intricate kind of^ 
electric railway), operated from the 
house mains through a transforiTKT. 

Returning to gauge o,” the portable 
type of track is usually pressed tinned 
steel plate, but for more permanent 
structures scale model permanent way 
is used. To the average hobbyist 
gauge " o presents perhaps the 
greatest scope. He can lay his own 
track, build his own wagons and 
coaches, and even construct his own 
locomotives. Signalling a line also 
pre.sents another interesting phase of 
the hobby. 

Gauge I (or if inches between the 
rails) is the next standard gauge, which 
is particularly popular with those who 
like an outdoor railway. As the scale 
grows, clockwork gradually becomes 
less suitable as a motive power and 
steam begins to come into its own. 
Gauge I is the commercial " limit " for 


clockwork traction, 
but electric ])Ower 
is also used quite 
frequently, and the 
size of the gauge i 
steam locomotive is 
big enough to house 
an efficient inter- 
nally fired boiler. 
This gauge is a 
proposition for the 
serious amateur 
with both time and 
money to spi*nd. 

It is a big jump 
to the next gauge 
inches wliicli 
ntpreseiits a scale ol 
A inch to tlie fool. 
This is the size* 
bclovt'd of amateurs 
with engiiirering 
knowledge*, wiio build their own work- 
ing steam models, either fed by methy- 
lated spirit or with j)r()pi‘r liie-box using 
solid fuel. 

Ships of All Kinds 

Whether you own one, build one or 
mak(^ a study of shipping, tliis hob])y 
makes a strong appeal, for being a sea- 
faring nation, the ocean and lh(‘ ships 
which sail the Seven Seas an^ uppermost 
in a British boy's mind. 

Model boats can be inexj)i*nsiv(‘ oik s 
made from pr(\ssed tinplate and driven 
by a clockwork motor, or with carved 
wooden hulls powered by either an 
electric motor or steam engine. This 
more elaborate, type can be built in 
varied forms such as stixim-yachts, 
tramp steamers, cargo boats, lifeboats — 
even modern liners or warships. 

The most popular means of propul- 
sion among amateurs is electricity, 
because there is less danger of the boat 
getting becalmed through the boiler 
running dry when it is in the middle of 
the lake. Where high speed is required, 
however, steam or petrol engine pro- 
pulsion is far and away the most 
satisfactory. 



MODEL SHIPS you CAN MAKE 




/IruutMg \/ 1/7^ /n/ ir^u Jt r tnv 

Img I lluv% to build the niwlel cargo steamer 


M ODI^LS of ships art* most 
fasdnaluin, and it is possible* 
to luivf a vvhoh llcrt nu*irly 
foi th( tioublr of making tlu*ni In th<' 
windows ot many of the princijial shijv 
ping coinjianh’s ai<* huge and peifert 
models {)\ vessels owned by those oom- 
])anies 1 hesi* aie costly, constructed 
l)y skilled workimm with tools spi*cially 
made for the pin pose, and they ait* 
accurate dowm to the smallest detail 

Tests Made by Model 

At exhibitions you can often see 
mocleJ ships at their very best. Many 
of them are made on a scale J-inch to the 
foot, or I’gth real size, and it is wonderful 
how effective the skilful work of model 
makers appears, especially when tall- 
masted sailing ships are constructed 
Actually, models play an important 
part in sliipbuilding and before a 
mighty vessel is ordered from the 
shipwrights a scale model is made and 
tried out in a huge tank. The tests 
show better than anything else could 
do the results likely to be obtained 
from the finished craft. 


Sonu* sinall-s( ah* ships are quite 6 
fe(‘t long , but, with mateiials wdiich 
(‘V( ryoiK* has at hand, niodeK b 
inch(‘s long and h '-s (an bi* made, 
not (jinti* so d(‘tail((J but giving a 
very satisfactoiy n'presentation ot th(* 
full-si/(d cratt. 

1 he inateiiaK rKiuind aie * small 
pu(«s ol stiaight-giaiiied wood, glue, 
pins, paint, line ware, a shaip knilt*, 
SOUK* glasspapi I and plenty of patienci*. 
Select the ship you wish to model. 
Suppose that it i'^ the cargo steamer 
illustrated in oiii coloured plat«\ This 
is a common type of modern merch.int 
ship w'hich sails the Sc vc'U Si as carrying 
all kinds of good', wherever they may 
be found, perhaps 400 fei t in length 
with a beam or width .of 54 feet and a 
tonnage of 9,000 deadweight. We, 
how'evt*r, are only concerned wath what 
can be seen of the ship, so that any- 
thing below the waterline does not 
matter. As for the drawings, they 
are to scale and the scale of feet is 
shown immediately underneath the 
profile, giving measurements down to 
10 feet. 
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Making a Start 

Select d piece of >\ood of suitable 
length and bieadth and see that it is 
peifectly flat, with the edges straight 
With tracing paper and a sharp pencil 
trace the outlines of the profile from 
the outline in Fig i and also that of the 
plan, and transfer these to the sides 
and top of the piece of wood with the 
aid of taibon paper, using a hard, 
hiuly pointed pencil for the purpose 
Now cut the wood to confoim to the 
shape s j ou have traced and remove any 
roughness with a small piece of glass- 
paper If you have a fret saw this will 
save a lot of trouble, but it is not 
IK ct ssaiy 

Iracc also the shapes of the deck 
fittings on thin wood, such as the deck 
houses, boats and funnel Using a 


small finely pointed brush, paint the 
hull with oil colour, thinned with tur- 
pentine or water colour Ihe illustra- 
tion shows the colours to be used The 
deck houses ought also to be painted 
and both the hull and deck houses 
allowed to dry before the fittings are 
glued to the hull A better finish will 
be attained if two very thin coats of 
paint aie given instead of one thick one 
The masts are long pins, such as those 
used for Flag Days, fixed points up- 
wards, having cut off the heads, and 
these should be put in the positions 
indicated before the other fittings A 
small pm vue holding a very fine dull 
IS useful for boring holes in modt'ls of 
this scale 

The shorter Sampson posts -.hould 
also be made of pins or wire cut to tlK 
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required length. The derricks, 
constructed of fine wire, should 
be put in position last of all. 
Use any good liquid glue sold 
in tubes, though a waterproof 
glue is best, as it is impervious 
to damp. Be sparing with 
glue and use a sharply pointed 
match-stick with which to 
spread it. If you have tweezers 
you will find them very useful 
for placing the fittings in posi- 
tion. When using fingers only, 
glue gets on to very small 
fittings, and they become most 
difficult to handle. Build up 
the charthouse and bridge in 
the order indicated in Fig. i ; 
and, unless your eyes are very 
good, a small pocket magnifying 
glass will be helpful in getting 
everything correctly placed. 
rhe hatches (painted black) 
may be cut from veneer or 
merely painted on the deck. 

Mounting the Model 



l*i<, ) \ photo^i.ipii «)i tlic ot till* IrAwU'r 

tti.ulc by tlic a-uthoi I lu‘ ship is huir inuhi‘i lonj; .ind 
lb mouiitf'd on a base* sc\eii iiiclus lung llu* sea is 
ricislict'iu* pdinUil. 


Now, if you have paid careful atten- 
tion to scale, the inoclel is complete, but 
if you like to go further and make the 
ship into a picture model Fig. 3 is an 
example. Mount the model on a piece 
of plywood about twice the length of 
the ship— q inches long and 3 inches 
wide -or larger tlian this if you like. 
Cut from plywood a ])iece for the back, 
and two pieces, one for each end and a 
piece the same size as the base for the 
top. Using green or grey Plasticene, 
model the sea very thinly round the 
ship, painting it with thin oil colour 
in green and blue, and white for the 
bow wave and crests ; then cut a piece 
of stout paper, and, before putting it 
into position, paint an appropriate sky 
in water colour and a distant coastline. 
A tiny piece of cotton wool pulled out 
and rubbed in soot may be glued into 
the funnel. 

Fix the sides and back with panel 
pins, glue to the base and then place 
the background in position, bending 


tlie two ends round so that tliey h'ave 
no coriKTS. The imdeiside of tin* top 
should l)(‘ painted blue like the sky, 
btdore it is fixed in position, and one 
must remember that it niiiy be seen 
from a low view -point. Finally, a 
piece of glass cut exactly to the size 
of the case will give a good finish to 
the model and, of coin so, k(*ep out 
dust. This can be fixed with passe- 
partout. 

The second ship illustrated. Fig. a. is 
a steam trawler, not mucli more than 
a quarter the length of the tramp 
steamer ; and, because on a larger 
scale, less difficult to model. \‘essels 
such as these bring us fish from within 
the Arctic circle ; and, although so 
small, they weather the most violent 
gales and stay away lor long periods 
from their home ports. This ship is 
125 feet long, has a beam of 23 feet 
and a gross tonnage of 270. In this 
case the ship has a she(T, i.e,, the deck 
is not level from end to end, and to gi\e 


H.P.K -VOI« vin. 
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the craft liei true appeal ance this 
should be shown. 

The best way to bring this about is 
to ignore the forecastle (see details), 
treating it as a separate piece, and shape 
the deck itself first, so that the fore- 
castle can be fixed afterwards. At this 
scale it is possible to put a lot of detail 
into the model. For example, the 
bulwarks can be cut from thin strips 
of Bristol board and glued in position. 
The rigging also might be attempted. 
In the Napoleonic wars many elabor- 
ately rigged ships were modelled by 
prisoners of war and in some of the 
very small models human hair was used 
for the rigging. 

Modelling Sailing Ships 

A case for this model (Fig. 4) might 
well be larger than that foi the tramp 
steamer and should represent a fishing 
ground, the model in the foreground, 
with other trawlers fishing in the dis- 


tance. A rope from each of the gallows 
would show the trawl down. Fig. 2 
shows plan and profile, and details of the 
trawler, all of which can be traced so that 
the model will be to scale — scale being of 
vital importance if a satisfying effect is 
to result. These two ships are compara- 
tively easy, but more difficult and com- 
plicated ones can be attempted when 
some practice has been obtained. 

Working drawings of many well- 
known ships are available, and it is 
a simple matter to reduce these to the 
scale required, whilst the more elabo- 
rate might be worked to a slightly 
larger scale. An excellent test of the 
quiity of work is to take a photograph 
of your model and compare it with a 
photograph of the real ship. Sailing 
ve.ssels are, of eour.se, the most diflicult 
because of the wealth of spurs and 
rigging, (lose study ol originals is 
essential, but tlu' subjects for water-lm 
models aie endless. 



THE TPAWL&R MODEL IN ACASE WITH A SCENIC BACKGROUND 


Ftg 4 -A case for the model trawler. 


A PAGE OF MODEL SHIPS 



Ihjs IS i b< lutiliil SI lie inotJtl ul a ii Liiiiiig 
Ship, the Juan Stbastun dt Fclano It is 
one fiftieth actual size 


licit lb i model of a famous British bittle 
ship one sixt\ fourth actual sizi Vessels 
of the Ro)dl Ni\y make splendid mcxlcls 



Here is a working model of a pii\ate steam yacht, and it can be seen how peifect the vessel is 
down to the smallest detail The construction of ship models is a clever combination of scienct 
and art forming one of the most fascinating of pastimes 
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MODEL BOATS ON A LONDON POND 

Sailing model yachts is a splendid hobby. Sale as well as interesting, the handling of one of 
these small craft calls for a gocKl deal of skill. In gaming the knowledge necessary to get the 
best out of a boat, its skipper will soon acquire a sound working kriowleKlge of the principles 

governing wind and sail. 


B uilding model boats is one of 
the most fascinating hobbies that* 
any boy can take up. No great 
skill is required beyond the ability to 
handle tools moderately well ; whereas 
the pleasure and sport derived from 
the completed models will well repay 
all the care and trouble expended. 

A Model Sailing Boat 

Here is an easily-made boat which 
will sail well if care is taken in build- 
ing it (see Fig. i). 

The hull is made from a piece of wood 
9 inches long, 2| inches wide, and i inch 
thick. Mark a centre line along the 
top and bottom of the wood and then 
carefully outline the shape of the hull 
as shown at B (Fig. 2). With a tenon 
saw, roughly cut away the parts C, C, 
and also the corners at the back. Now 
proceed to carve the hull to shape with 
a chisel. You will see, by looking at 
diagrams A and D, what the front and 


side of the hull should look like when 
finished. Give the hull a good rubbing 
all over with glasspaper. To repres(iiit 
planking, tlie parallel lines along tlie 
deck can be scored on with a bradawl, 
using a ruler as a guide. 

For the keel, take a piece of j-inch 
wood inches long and 2 inches wide 
and saw it to the size given at E. Taper 
the front part at F so that it forms a 
narrow edge. On each side of the 
bottom of the keel, nail a strip of 
sheet lead about J inch wide and file 
this to a round shape. To fix the keel 
in place, cut a slot f inch wide along the 
centre of the bottom of the hull, and 
after gluing the keel in place, drive in a 
couple of long fine nails as shown in 
diagram D. 

The Masts, Spars and Sails 

Wooden knitting needles, about 
inch diameter, can be used for the 
mast and spars, the lengths of which 
356 
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are given in the 
sketch of the 
finished boat. 
The bowsprit is 
fixed to the deck 
by two wire 
staples, and the 
bottom of the 
mast is pushed 
into a hole 
about 2 inch 
deep in the hull. 

The sails can 
be cut out of 
fine white linen 
to the sizes 
given, allowing 
about 2 inch 
extra all round 
for hemming 
very thin 
twine lor the 
rigging and 
attach the ends 
of the shrouds 
to small sciew 
eyes fixed in 
the deck. 



The model ) icht is it .ippears uhen the construction is completed 


The Rudder 

To complete the boat, a rudder can 
be fitted, fashioned out of a piece of 
j»,-in(h fietwood to the dimensions 
given at G, the top part working in a 
hole in the hull, while the bottom part 
IS held by two wire staples. 

Give the hull two coats of white 
enamel and paint a J-inch band of 


bright red or blue all round the hull. 
\\Tien quite dry, your smart little craft 
will be ready for its trial trip. 

A Model Racing Yacht 

The model yacht illustiatcd in Fig 
3 IS of very simple design, only 
two pieces of wood being used in 
the constiuction of the hull, details 
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of which are shown in Fig. 4. Begin section in Fig. 4, but leaving flat a 
by cutting a cardboard template to portion along the centre for the attach- 
the measurements given in Fig. 5. ment of the keel-fin. Shape the bows 
Then select a piece of straight-grained and the stem with a sharp penknife, 
wood 15 inches by 5 inches, and at and finish off the hull with sandpaper, 
least J inch thick. Thicker wood may The keel-fin is cut from j-inch wood 
be used, but will nuan more trouble tothemeasuremeiitsgiveninFig. 4, the 
in cutting and shaping. Draw a front and back edges being rounded as 
centre line longitudinally upon this indicated by the shading. It is secured 
piece of wood. Place the straight side to the hull by three i^-iiuh brass screws, 
of the tenijilatc against it and run a the heads of which are sunk flush with 
pencil round the curve ; then turn the the deck. Cast a lead kecd slightly 
template over and draw the other larger than required and screw it to the 
curve, thus ensuring balant e. Cut bottom edge of the keel-hn, afterwards 
round the outline wath a fretsaw, and trimming it down with a file. The 
the hull is ready for shaping. mdder and ludder-post are cut in one 

The best tool for this purpose is a piece of J-inch wood, the post being 
small metal plane. Work lengthwise, rouncU‘d and a hole bored through the 
first rounding the edges, and continuing hull to leceive it. The lower end is 
until the hull is shaped like the cross pivoti d upon a right-angled biass wiie 

staple as shown by the 
dotted line (see Fig 4). 

The Mast and Sails 

The mast is 16 inches 
high from the deck level 
but IS cut i inch longer 
to allow for .stepping. 
Cut it I inch square, 
then plane and sand- 
paper it until perfectly 
round and smooth. It 
fits tightly into a hole 
made at a point on the 
centre line 5 inches fiom 
the bows. The bow- 
sprit is 5 inches long 
and is secured by two 
small nails. The main- 
sail boom is 9 inches 
long and is attached to 
the mast by means of a 
small brass screw-eye 
and a brass wire 
staple as shown in Fig. 
4 ; the other end being 
rounded and a saw-cut 
made in it for securing 
the sail. The jib-boom 
is 6 inches long and is 
similar in construction 
to the main-boom. 





flu. 3 

HcTf IS an actual photograph of a >\orkmanhko model yacht 
Cheap and simple to make, thib mcnlfl will give ext client 
lesnlts 




I'lO ^ 

I In s( iliagr.nns sliow Ihi* tonslriu Imn.il of .i model rating \a(ht In the Leiitre ib the 

side ekvatioii of the boat, \thdst lop right is i cioss sei tmn of the hull \i the bottom left h irid 
rointi \oii aie shown how to ittah the ni.uiibid boom 


The sails may be made from any needle, get a female member of the 
convenient white material, or the household to do this part of the job for 
special fabric sold for the purpose may you. Four rings made from brass wire 
be used. Cut a paper pattern before are sewn at equidistant points along 
cutting the material, ami allow an one edge of the mainsail, and a length 
extra | inch all round for hemming. If of thin cord is fastened to each of the 
you mistrust your powers with the corners of the sails for attaching them 

to the spars. The top of the 
mast has a saw-cut made in it 
where the cord passes over it, 
and three brass screw-eyes 
’ screwed to the deck at the 

Fig. 5 positions shown complete the 

Cardboard fempln ft fot ttip bull Vacht. 
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li(. 0 ELASTIC-DRIVEN MODEL SUBMARINE 

111 tins pliotngr ipli \(>u ut* shnwn d sru ill suhin mm thit is simpli .iml iiuxpinsiM (o m.ikr 
Iheiiiotivt jHAviT IS < 1 i‘iiv(m 1 Innn flu ilistu sumi undirtlu iiiill 


A Model Submarine 

A triiri little submarine can easily 
be made in an hour or fiom a few 
odtls and ends The hull and laised 
deck are of wood, and a cork foims the 
conning tower, which is surmounted by 
a peiisrope, fashioned from part ol an. 
aluminium curtain pm or a piece of 
tinned-iron wire. 

The Hull 

For the hull take a piece of wood 10 
inches long by ij inches wide, and 
f inch thick, and after planing it on 
both sid{*s, mark a centie line on one 
side. With a pencil carefully set out 
the shape of the hull (A) (Fig. 7), saw^ 
away the parts not required and finish 
the sides smooth with a chisel. Now' 
chamfer or bevel the top edge of the 
hull all round, as shown in the remain- 
der of the sk(dches. This can be done 
with a small iron plane and a chisel. 

The Deck 

Cut the raised deck (B) from a piece 
of wood I inch thick and in the middle 
of this screw on a cork, which serves 
for the conning tower. Fix the raised 


deck to the hull with two J-inch nails. 
Ihe low'er end of the penscope is 
pointed, and is simply pushed in a hole 
made in th(‘ cork with a bradawl For 
the bollard, seen just in frpnt of the 
raised deck, cut olf the top part of a 
Fiench nail, file* the end to a point and 
hammer it info the hull so that the 
head stands up about J inch. 

A piece of thin strip biass can be 
filed to shape to form tlic bearing 
bracket (C), small holes being drilled 
as indicated. Two small brass screws 
fix this bracket to the stern ol the boat. 

The Propeller 

To make the propeller, obtain a flat 
piece of tinplate, and on it mark a 
circle if inches diameter, and then set 
out the shape of the propeller blades. 
With a pair of old scissors cut away the 
metal not required. File the edges of 
the blades smooth with a file, and drill 
a tiny hole through the centre of the 
propeller to take the shaft. This con- 
sists of a I J-inch length of plated wire 
taken from a thick bent-wire paper 
fastener. Lightly solder the propeller 
on to the end of the shaft, and then 
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twist the blades so that the outer edge 
of each one makes an angle of about 
45 degrees with the shaft when the 
propeller is viewed edgewise. Slip a 
couple of glass beads on the shaft, and 
with a pair of pliers bend the end to 
form a hook to take one end of the 
rubber " motor.” 

Making the Hooka, etc. 

The front hook (D) is made from a 
blanket pin and is driven into a hole 
made in the hull. The rubber " motor ” 
consists of i8 inches of j^-inch square 
rubber strip, the two ends being bound 
together with strong thread. After 
placing the strands on the hooks, rub 
them over with a little lubricant as 
explained below. All the woodwork of 
the little craft can be given a coat of 
grey paint to finish it off. 

Oil winding up the " niotoi ” by 
means of the projioller, and placing the 
boat on the water, it will glide along 
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quite realistically until the rubber 
strands become unwound The boat 
rides nicely on the water and does not 
require a keel of any kind. 

By an adaptation of the simple ideas 
contained in this section, you wriil be 
able to make quite a lot of little working 
models, for twisted clastic is a simple 
and inexpensive means of driving 
them. 

By the way, for best results you 
should lubricate the elastic with soft 
soap, to enable the strands to slide over 
one another easily, and also to prevent 
the edges of the strands cutting into 
one another Soft soap enables more 
turns to be given to the elastic skein 

Small tubes of elastic lubricant may 
be pui chased for a few pence fi om most 
maimfdctmers of model aeioplanes. If 
you decide to use soft soap, use the 
pure green sort, obtainable from any 
chemist Do not use vast line, or oil, 
or you will speedily ruin the rubber. 



lie,. 7. -CONSraUCrURAL diagrams tor SUBM-VRlNr 

01 the t«o m.1111 ili.igranis the upjx-i <me shows the !>uU eh\.itii'ii .uul the lowtr the pi ill of the 
luhmaiitie The two sniallet skitihes show the piopelUi l« .lUiiR Itr.ukit whuh is iilteil to 
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Fig. 1 Fig. 2 


These tuo illustrations sho>\ the first steps in making the kite descnbod hero. Fig i represents 
the frame of the kite, whilst m Fig 2 >011 ran see just how the bow is glued and lashed to the 

barklxme. 


H ere is a design for a kite that is 
vi'ry easj7 to fly , if carefully made 
and balanced. For the backbone 
cut a strip of straight-grained spruce, 
deal, or any light wood. This strip 
should be planed down to I inch section, 
and cut 30 inches long. A strip of 
cane is needed for the bow ; this 
should be slightly less in section, 

Tfie bow must be glued and lashed 
with strong thread to the backbone at 
a distance ot 6 inches from the upper 
end ; and, w^hen the glue has set hard, cut 
to a l(‘ngth of 30 inclies. To preserve 



the balance, measure 15 inches each 
way from the centre. 

A length of strong thread, or fine 
twine, is tied at its centre to the tip 
of the backbone and tied right and left 
to the tips of the bow ; see that both 
are the same length so as to keep the 
bow at right angles to the backbone. 

The frame will now present the 
appearance shown at Fig. i. For the 
covering use strong, brightly-coloured 
tissue pajXT, in one piece if possible. 
Lay the paper flat on the table, smear 
the face of backbone and bow with 
paste or liquid glue, press down on the 
paper, then turn the whole over and 
rub the paper well into contact. When 
set, trim the paper, with about ^ inch 
of margin, to the shape of the frame, 
paste the edges and turn over the 
thread, then press well down. 

Strengthen the four corners by past- 
ing over a small triangular piece of 
paper. For the bridle, cut a length of 
twine about 4 feet and attach it to the 
backbone about 4 inches from the lop 
and 6 inches from the bottom. 

Cut a tiny notch in each end of the 
bow about J inch from the tips. Into 
the nc'tch, at one end, tie a length of 
twine, then slip the twine round the 
other notch, and draw the ends of bow 
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together until the depth of curvature 
is a trifle over 3 inches. 

The kite line is attached to the bridle, 
so that the upper portion of the bridle 
is shorter than the lower. When flying 
the kite, vary the position of the line to 
get the best results. 

How to make a fine Box Kite 

To make a box kite you will require, 
fust of all, four straight strips of light 
wood, each 2 feet 2 inches long and J inch 
square, and two pieces of thin coloured 
paper measuring 4 feet 2 inches long 
and 10 inches wide. Take the strips of 
coloured paper, turn over the edges 
I inch and glue down the folds after 
inseitiiig a length of fine, strong string 
in each fold. When completed, glue 
the en<ls of each jiaper strip with a 
2-i^^"h overlap so as to foim con- 
tinuous hands 8 inches wide. Now lold 
each haiul to (li\id(* it into four (.(jual 
parts, and at (mc h cnMse glue one of the 
long sticks, Tlie outer edge of each 
hand should be* 1 inch from tlu' cuds of 
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the sticks, and there should be a space 
of 10 inches between the bands, as 
indicated in the first diagram. Before 
gluing the sticks in place, slightly 
notch each one at a distance of 5 inches 
from each end to receive the notened 
ends of the cross-pieces A (Fig. 4). 

For the cross-pieces, take two pieces 
of Y*^,.-inch by ^ff-inch stripwood, each 
16J inches long, place them together 
and drive a fine wire nail through the 
centre, turning the end of the nail up 
underneath. Treat two more pieces of 
the same length in the same way. 
Notch the ends as at B, open out the 
cross-pieces, and fit them inside the 
kite. They must not fit too tightly, or 
they will split the paper. If they are 
too long, shorten them slightly and 
deepen the notches. 

The flying line is tied on to one of the 
long strips in the position indicated at 
C, lo fly the kit(\ l(*t out about 20 
yaids of line, and g(‘t someone to throw 
up the kite a short distancf* in the usual 
fashion. 



1 he top h fi haiul Mcnv showi* the iom]ileted kite the tO]> n^ht vu \\ one ol the stietelieis , 
the bottom left how the stietihers loik ili.igonalU aj»aiiist the main membets .uni the bottom 
tit^lit one of tin* telhiles witii the streU lu*is V in position 



WORKING SAND MODELS 



A DOUBLE-SIDED MODEL 

Here is a fascinating sand model which on one side represents a ^\ltulrnlll tiid on the other a 

set of big-whecl swing boats 


H ave you ever tried making 
motive models, using sand as 
the working power ? fhe steady 
trickle of the golden grains through a 
hopper on to a suitable mechanism can 
be turned into motive power in a 
similar way to the turning of a water ^ 
wheel by a running stream. The above* 
illustration shows the sort of thing 
which can be built, and it has been so 
planned that the sand works two 
different models from the same mech- 
anism. The picture shown illustrates 
actually the back and front of the 
same article, and it can be seen there 
that on one side a model windmill 
with movable sails is incorporated, 
while on the other is one of those 
big-wheel swinging-boat arrangements 
seen at any fair. 

How It Works 

The complete model showm is 7I 
inches high and inches wide, with a 
box-pattern centre 2 inches deep. The 
mill sails of the model are turned by 
a rotating mechanism inside, and the 
illustration at Fig. i shows quite plainly 
how this is done. A box is made up. 


through the top of which sand is poured 
into a hopjier which releases it in a 
steady stream on to a series of buckets. 
The weight of the sand turns these 
buckets on a central spindle, and the 
sand is emptied into a drawer container 
beneath. So long as the sand runs 
from the hopper at the top into the 
buckets to weigh them down, so the 
rotating spindle will turn the sails and 
the swinging-boat arms on the outside 
of the model. 

Draw and Paint the Pictures on the Wood 

The various parts required are clearly 
shown in Figs. 3 and 4, and instructions 
on the manner of their cutting arc also 
printed. In the top right-hand corner 
of Fig. 3 is an outline of one of the 
sides, and marked thereon are various 
dotted lines clearly indicating the posi- 
tion of the joining parts. The back 
and front are to be cut out of ^-inch 
wood, and the positions of the parts are 
marked on it. For instance, the angle 
of the hopper made by the two parts A 
and B is obtained by marking the 
position on the inner surface of the 
sides, whilst a similar angle should be 
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marked of! for the sand chute at the 
bottom. The pictures of the mill and 
swinging-boats should, of course, be 
drawn on these two parts, but the back 
and edges must be cleaned up in the 
ordinary way. Put the two parts 
together in boring the central hole to 
ensure that the spindle is horizontal. 

The Box Container 

The container is made up of the back 
and front, two sides, and a top and 
bottom. The two sides go between the 
back and front. They are .shorter than 
the length of the model itself, but are 
glued between the back and front 
flush with the top. This will provide 
a space of about if inches below, which 
is taken up later on by the drawer 
holding the sand. The top and bottom 
of the model are plain lectanglcs of 
wood glued above the sides and ftonts. 
Although these parts have all been cut 
out and tested in place, only actually 



Fig. I 


Mechaniam showing how the sand wheel woiks. 


glue one front, the 
top and bottom and 
the two sides. This 
will leave the back 
of the model off, so 
that we can place in 
position the actual 
mechanism. 

First get the pieces 
A and B, which form 
the sand hopper, and 
glue them at the 
angle indicated 



Fig. 2 

Hole and wooden blocks to guide sand. 


in the working drawing. One end of 
each has to be chamfered to the section 
shown to make it lie flat to the top. 
The piece A has a semicircular hole for 
the sand to trickle through, and in 
order to guide it up to this hole, little 
angle blocks cut from any odd piece of 
thick wood are glued into the corners, 
as shown by the detail at Fig. 2. 

Making up the Wheel 

Now make up the wheel itself, using 
1 ^-iuch pieces throughout. Two shaped 
sides are fitted over the pieces which 
form the scoops or buckets for the sand. 
The completed wheel is shown in Fig. 
3, but one side has been purjiosely 
omitted to make the actual construction 
clcaicr. Be careful to see that the 
wheel blades A arc glued at right angles 
to the sides, and to each other, so that 
a perfect square is formed round the 
central axle opening. To make a better 
scoop, the small pieces (B) which form 
the front of the box are glued to the 
blades themselves and on to the sides 
of the wheel. The axle which passes 
through the centre of the wheel should 
fit it quite tightly, and a liberal supply 
of glue added round the outside of it 
will give further strength. 

Below this wheel are fitted the pieces 


PAHERNS OF THE PARTS USED- 














IN THE WORKING SAND MODEL 
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C which form the chute. When the 
sand has left the box, it runs down this 
chute into the diawer at the bottom. 
This drawer can be taken out, and the 
sand returned to the hopper above. 
The two chute pieces can be seen m 
3» ~ case of the 

hopper- “fillet pieces are glued to the 
back and front to carry tin* sand 
towards the central hole. These fillet 
pieces are cut from j^j^-inch wood, and 
have the top face sloped down towards 
the hole before they are glued in place 
on the back and front. A picture ol 
the drawer into which the sand falls is 
shown at Fig. 5. It is made of five 
parts all cut fiom J-inch wood. The 
two sides are glued on the bottom, and 
then the two ends put betw'een. Little 
corner blocks can be added inside if 
requiied to give strength. Each end 
of the drawer is provided with a small 
knob to make it easy to take out from 
the model. In constructing the drawer. 


see that it will slide through 
the aperture in the sides 
before finally gluing it to- 
gether. 

The Sails 

The movable sails of the 
models (Fig. 4) are, of course, 
fixed to the spindle which 
passes through the sand wheel 
already made up. This spindle 
projects at the back and 
front, and is held in place by 
a metal washer screwed on. 
On the outside of this washer, 
both at the back and front, are the sails 
and arms which revolve. In the case of 
the mill, they are merely two plain 
pieces glued together at right angles 
and held on the spindle by being forced 
on through the central hole. 

The swinging-boat arms are com- 
pleted in the same manner, but have 
the addition of the loose boats which 
hang at the ends of them. At the end 
of eacli arm is glued a ^-inch length of 
j^^,-inch round rod. The swinging boat 
itself hangs on this rod, and' must have 
the hole cut at the top sufficiently large 
to allow it to swing easily as the arms 
rotate. The boat is prevented from 
slipping off by a small wooden washer 
cut from J-inch wood and glued to the 
end of th<* projecting rod (see Fig. 3). 
When the arms go round, the weight 
of the boat should be sufficient to keep 
it always level. A realistic effect is 
obtained if the picture is coloured in 
with water paints or poster colours. 





Fig 6 

These two ilia- 
grams show the 

swinging b^t before and after fixing to its arm, 
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In this picture we see Marcus, a Roman boy in the days when Britain was part of the great Roman Empire. 
Many Roman oHieials and their families lived in the cities they built in this country. Marcu.s went regularly 
to school iiiul learnt tf> count on the abacus, seen in the picture, ^'hc^c was no glass in the window, and 
wiiiin^ was done with a stylus on parchments which were later rolled and placed in a case. 
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Leofnc was a boy who lived in England during the Saxon period and in this picture we see him with the 
other villagers taking the tribute or tithe which was paid to the Church. From about the time of Bede this 
payment of tithes, the tenth part of the produce of the land or of other work, became part of the established 
customs of the country, and continued through the centuries Leofnc is carrying a little pig as his parents' 

contribution 


LIFE 



The bov ^ho is the central figure m this picture «as named Roger He is making his y^ay to Parliament 
with his master. At this period, in the days of Henry V, Henry VI, and Edward IV, wheels were used 
only on rough tumbrils for the carry ing of farm produce The nmority of people travelled on horseback, 
and the goi^s of the country were mainlv transported by pack-horse Only the very elderly or infirm 
used litters such as the one seen on the left of the picture. 





AN APPRENTICE WORKS AT THE LOOM 



Giles, who lived in the fifteenth century, was happy to become an apprentice to a weaver in order to be 
taught how to make cloth on a loom, taking the crosswise threads with a shuttle in and out among those 
that ran the long way of the piece. His master belonged 'o the guild of his trade, which had made this 
country famous for its cloth-making. These guilds and their system of apprenticeship produced the most 

highly-skilled craftsmen in the world. 





Humphrey belonged to the spacious days of (rood Queen Bess — the time of Walter Raleigh, Martin 
Frobisher, Francis Drake, and other great sailors whose names have come down to us in histor>\ One 
of Humphrey's chief delights was to be allowed to pay a visit to the (ilobe Theatre in London to see 
performed the plays of Master William Shakespeare. Here, for example, he is most thoroughly enjoying 
the presentation of A Midsummer Nif!ht*s Dream. 






SAILING FOR LIFE IN A NEW LAND 



Here we tee Jabez, who wat a member of a Puritan family The Puritani roae in the aixteenth century, but 
were oppreaacd by the Stuarts, with the result that many of them left for America, there to establish new 
homes. In the picture we see Jabez with his father and mother, brother and sister, setting off from the 
quay for the i^leon in which they were to brave the penis the Atlantic and whatever unknown dangers 
might await them in the new lands beyond the ocean. 





HOMEWARD BOUND FOR CHRISTMAS 
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X. 


Travel by stage coach became more general in the 18th centur> as the surface of the roads between the 
towns was improved Here we sec John in the year 1720, it had been arranged that he should travel from 
London to spend Christmas with his family at Cambridge. Snow lay deep on the country roads and every 
seat on the coach was booked John had to ride uncomfortably in a basket at tht back a receptacU which 

came to be known as a **boot 


THE FIRST PASSENGER STEAM TRAIN 
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Tom was brought up in Manchester, and it was his good fortune, in 1830, to see the first passenger-carrying 
train on the railway-line between his home town and Liverpool. Here he is standing iK'sidc the track, 
waving excitedly as the engine clangs its way along. At the rear important people ire riding in their own 
carriage, which has been placed on a flat-topped truck. The earliest third-class carriages were not covered 
in and it was not till after 1844 that passengers were entitled to have a roof over their heads. 






A SIMPLE ELECTRIC MOTOR 



Hen IS inotJi i iii II uliuh tli > in i It up *'r m the nu st coinrn nplm mittiiils will 
work efhtitiitU p )m 1< 1 tlit lust icti ns gi'ui Ixlnv in, f in followed Iht, magnet is 


in i 1 fr )in i 1 

T his liltk motor, made of ex 
trenuly siinpU inatenaK will 
woik veiy satisfactorily if the 
vaiious parts are carefully put to- 
gether It consists of an (hetro- 
magnet at the ( nds of which an arma- 
ture, in the form of a cross is caustd 
to rotate By rne'ans of a contact- 
breaker on the armature shaft the 
circuit IS biokcn at the right moments 
so that the armature revolves con- 
tinuously, and at a rapid rate, while 
connected to the battery It will drive 
your models, too. 


iron stiplc 

\ Oil will notice on referring to the 
illustration given above that the magnet 
lias two coils of wire, one on each 
limb Tlie wire is wound on bobbins 
which are made by wrapping a strip 
of thin browm paper i inch wide, 
round each magnet limb and stick 
mg the edges down with glue so as 
to form two paper tubes Now make 
four washers of stiff cardboard or thin 
fretwood and glue one of these on to 
each end of the tubes One of the 
finished bobbins is shown in Fig 2 
Fig 3 indicates the direction of winding 


The Electro-magnet 

First of all obtain a stout iron 
staple, such as can be purchased from 
an ironmonger's shop for about two- 
pence Get one about 3J inches long 
and inches wide so that when tlu 
points are cut olf with a hacksaw the 
magnet will have the dimensions given 
in Fig I The ends of the magnet 
must be filed smooth and flat. 


Winding the Coils 

After the glue has set, proceed to 
wind the magnet coils, using No 26 
gauge double cotton-covered copper 
wire About 6 yards of wire will be 
requiud for each coil Wind on the 
wire as closely and evenly as possible, 
and when half the wire has been wound 
on one bobbin, tie a piece of strong 
thread round the last two turns to keep 
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Cut Offf! HekE spindle and solder them in posi- 

tion. I'he little contact-breaker 
(E, Fig. 5) can be filed to shape 
from a piece of sheet brass | inch 
square, a hole being drilled in the 
centre a tight fit to the spindle. 
Round the corners carefully with 
a fine file, and then press the 
contact-breaker on the spindle 
about f inch from the back of 
the armature, sohlcring it into 
Fio. I place as explained later. 

The stciplo to use for the magnet showing the portions 

to cut olf. Baseboard and Bearing Plates 

At this sta^e it will be as well 
the wire from unwinding. Now cross to prepare the baseboard. Plane a piece 
the wire over and wind in the reverse of wood 5 inches long by 2| inches wide, 
direction on tin* ollu*r bobbin. Leave and f inch thick, and bevel the top edge 
about H inches of fn*e wire at each end all round. A rectangular block of 
for connecting-iip puip<jses. Yon will wood, h (p. ^69), can aLo be made lor 
see b}^ Fig. 3 how the wire is ciosstul suppoiting tlu* magnet. I his block, 
over from one coil to the* other. Make which is 2 
sure of this. inches long 

by 1 1 inches 

Armature and Spindle by J inch, can 

The armatunj can be made next, and hr fixed by 
for this cut two strips of thick tinplate two screws 
fA, Fig. 4) and round the (mds with a driven in 
file. In the niiddh* of each strip drill a from under- 
small hole, bend over the ends and neath the Fig 




pinch together with pliers. baseboard. How to make tin- boi.hms 

Now prepare the armature spindle, From a whiUi pass over the two 
which may conveniently consist of a strip of thin ^ o ^ '^P «• 

2-inch length of ordinary steel knitting sheet brass § inch wide and 3J inches 
needle with the ends filed conical, long, cut off a piece i inch long. In 
Press the armature arms on to the this piece drill two holes as shown in 
spindle at J inch from one end and at Fig. 6, and near the top edge make a 
right angles to each other. Adjust deep ctmtre-punch mark. One end of 
them carefully at right angles to the the other brass strip can be bent at 

right angles on the dotted line 



after the two holes are drilled in 
the lower part as indicated. A 
deep centre-punch mark should 
also be made near the top end of 
this plate on the opposite side to 
that on which the bent foot pro- 
jects (see Fig. 6). 

Astembling the Parti 

Having got so far, we can now 
begin to assemble the other parts 
of the motor. Clamp the electro- 
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magnet firmly in place on top of 
the block B by means of a thin 
strip of wood and a stout screw, 
allowing about ^ inch of the ends 
of the magnet to project beyond 
the face of the block B. 

The two bearing plates can be 
screwed in position and adjusted 
so that the spindle runs quite freely 
and is parallel to the baseboard. 
When the spindle is revolving, the 
bent-over parts of the armature 
should clear the ends of the magnet by 
a bare ^ inch, and the magnet can 
be finally adjusted to bring this right 



I'lG 4 

FIou to m.ike the .irniciture arm 


the magnet coils. The i*nd of the wire 
from one coil is el. imped down under 
the head of one of the screws which fix 



riio conipkttMi .iriudturp 


by slightly turning the holding-down 
screw. 

We shall now require a strip of very 
thin, springy brass about f inch wide 
and 2 inches long for the contact 
brush, F (p. 369), which should be cut 
to a slight taper. Bend the bottom 
part at right angles, drill the tw^o small 
holes, and then screw it down to the 
baseboard opposite the little c^'^ntact- 
breaker, so that it presses lightly 
against the rounded comers of the 
latter when it revolves. Take care to 
see that the corners are quite smooth 
and that they all make contact with the 
brass brush. 


the' brush to the baseboard ; whde the' 
e*^d of the wire from the other coil 
IS screwed down under one of the 
terminals, as shown on p. 369. Tlie 
other terminal is conru'ctcd to one of 
the screw'' of the bearing D. 

The little motor is now' leady for 
i onnerting up to a battery, and this 
may consist of two small bichromate 
cells. After giving the armature a turn 
to start it, it should n»volv(' at a rapid 
rate if the contact-breaker is carefully 
adjusted so that it is just breaking 
contact with the brush w'hen either of 
th^ two arms is directly opposite the 
ends of the magnet. When the correct 
posiiion is found, fix the contact- 
breaker with a touch of solder, ^f 
re(}uired, a small pulley wheel can be 
fixed on the shaft. 



Fig. 6 


Details of the bearings 


Making the Connections 

After screwing two terminals in the 
baseboard, we connect up the wire from 


■ B a 




A MODEL TRAVELLING CRANE 



READY FOR USE 

lie I This illu^tr itioii shows i^loarl^ what a strong and service iblc model c in be made 
following the few simple and clear instructions given in tin text 


T his strong and instructive toy 
shown in Figs i and 2 can easily 
be made from odd pieces of wood, 
a cotton reel and a wooden knitting 
needle The main platform is made 
from a piece of wood mcasunng 
7^ inches by 4J inches by J inch in 
thickness. 

Next the underside of the platform 
IS made to the dimensions shown 
in Fig. 3 The platform is shown 
assembled in Fig. 4. The wheels are 
made from a cotton reel and are J inch 
thick The axle consists of pieces of a 
wooden knitting needle, two 5J inches 
in length being required. The bearing 
blocks can be cut to the shape shown 
in Fig. 5 and holes drilled for the 
axles 


These holes should be quite a tight 
lit to the axles as the latter do not 
revolve, the wheels being loosely 
mounted to revolve on the end of the 
axles, and are held in place by means of 
a washer. 

Swivelling Platform and Ballast Box 
A piece of wood will be required, 
measuring sj inches by 3J inches, 
which should be planed on both sides 
till it is inch thick, after which drill 
a /jj inch hole on the centre line and 
inches from one end, for the pivot 
pm. 

The ballast box, to be seen at the rear 
of the platform, is now made from a 
piece of wood measuring f inch thick 
and inenes wide ; cut off two pieces 
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inches long, and two pieces i| 
inches long, and nail them together 
forming an open-ended box, which can 
be fixed to the platform as shown in 
Fig. 2. The side frames are now made 
as shown in Fig. 6. 

Next make the jib as shown in Fig. 7. 
A Venetian blind pulley will answer very 
well for the pulley, and for the shaft a 
J inch diameter screw will be required, 
I inch long under the head and threaded 
at the end for a distance of f inch, this 
end being screwed into the side piece of 
the jib, the end projecting sufficiently 
to allow a nut to be screwed on as 
indicated. 

Winding Drum 

As will be seen by reference to Fig. 2, 
the winding drum consists of a cotton 
reel ui a length to allow it to fit easily 
between the side frames, so permitting 
a little side play. Two biads can be 
used for fixing the shaft as shown, the 


latter projecting about ^ inch on one 
side to take the winding handle. 
The crank part of the handle may be 
cut out to the dimensions showi* in 
Fig. 8. The other part of the handle 
may be conveniently formed from a 
wood screw. 

From an Old Alarm 

The shaft round which the chain for 
raising and lowering the jib is >^ound 
should be provided with a ratchet 
wheel and pawl, and those taken from 
the winding gear of an old alarm clock 
can be used. These ratchets aie 
usually provided with a sleeve, and 
th’s affords a convenient means for 
attaching to the chain shaft of the 
crane, a hole being made in the sleeve 
and a small screw then driven into th^ 
shaft as shown in Fig. 2. 

The handle for this can be made in 
a similar manner to the one on the 
winding drum shaft, and the pawl can 
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be screwed to the side of the frame 
as shown in Fig. 2. 

The chain is attached to the shaft by 
means of a small screw, while the other 
end is joined to a connecting brace- 
piece, which is bent to shape from an 
8-inch length of wire, the end being 
formed into loops and screwed to the 
sides of the jib as shown in Fig. 2. 
For the winding rope, fine string may 
be used. On the other end of the rope 
a suitable lead weight can be attached, 
together with a hook. 

Making the Turntable 

It will be noticed that the side 
frames or cheeks aie fixed to the 
swivelling platform by means of rect- 
angular plates. 'Ihcse arc of sheet 
brass, measuring 2| inches by | inch, 
g inch holes being drilled to take the 
xing screws. Across the top of the 


side frames a strip of wood | inch thick 
by J inch wide can be screwed in place 
to act as a stay. A disc of wood, 3 
inches diameter, can be cut out from a 
piece of fretwood J inch diameter to 
act as a turntable, a inch hole being 
drilled in the centre to allow the pivot 
pm to pass through. 

Final Details 

This pin consists of a screw ij inches 
long under the head, threaded for 
i inch at the end and provided with a 
large zmd small washer and nut as 
shown in Fig. 2. The running rails 
can be formed of strips of wood, f inch 
wide and ,'j. inch thick, screwed or 
nailed to a suitable length of wood, 4J 
inches v/idc and ^ inch thick, which, in 
turn, may be fix^ to sleepers. 

The finished toy can be painted with 
enamel in one or two colours. 




PHotoi spei tally prepared for lht$ unrh 

TWO FAITHFUL SERVANTS YOUR HANDS 

Some l>o\s ip«l i;irls hope tli it oiu ilax ^he\ will driv i pow< rful < in .n royd'ine or -i motor- 
bo it It IS th< imbilKtn < I olliiis > n !« i horsi or « \i i ] iii pli\m^; i musu il instrunuiit 
\ oil in \N In (. till opporlnmtN in llu futim to ili on< ornioti t>tth«si 1 isi m itincj things but, 
il \oii in toln<oiin I r(jli i nt it is w« IMo n ni< i ibt r tli it \ on innst spi nd tin w nting tune 
in tinning \oiir hi nils \ ih \ tr jinr of hinds i-* 'X pin i less possession ind in the following 
pigis ^oij ire shown min\ diliglilhil nn thods of trniiing \i)ur fingers to be sensitive and 
dexterous ind useful to \oii in man> ways 
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1 0NG ago it was extremely neces- 
sary that everybody's hands 
U should be trained to be useful. 
People who could not use their hands 
in those days could not have kept 
themselves alive at all. 

Before a child could have clothes, for 
instance, it was necessary that the 
father should go out and shoot an animal 
to get Its skin (and before he did that 
he had to make the bow and arrows). 

In some countries it is still necessaiy 
for the inhabitants to supply most of 
their own needs, but even if they 
spend all their life in a countrv where 
it is possible to live without doing so, 
people who learned when they were 


young to use their hands are indeed 
fortunate. 

Not only are things made by hand 
moie worth while than those made by 
machinery, but when a person is 
interested in handcrafts, visits to 
museums and art galleries, and travel- 
ling in our own and foreign lands, all 
become means whereby new ideas may 
be found, and reading and the whole of 
life thus become more interesting. 

A veiy important thing to remember 
I'j that if a child allows his hands to 
grow up useless he will never be able 
to tram them afterwards. It is only 
when liands are young that they can 
learn. 
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Age 3 Years 

BEAD THREADING 

Materials : — 

Large, Coloured Beads. 

Thick Embroidery Cotton. 

No needle. 

Method 

This is begun by tying a bead on 
to one end of the thread. The child 
should be encouraged to do it himself. 
He can never have skilful fingers if 
bigger people are constantly helping him. 

The beads should be threaded in any 
of the designs on this page (Fig. i), or 
the child can make up his own designs. 
Great care should bo taken to make 
them correctly. 

When the string of beads is long 
enough, the two ends should be joined. 
Bracelets and necklaces can be made as 
presents. 

There is another method, suitable 
only for older children, as a needle is 
required. 

Thread several beads on to the 
middle of a cord with a needle at either 
end. 

Add the same number of beads, 
putting the thread through the row 
first from right to left, then through 
the row from left to right. Many good 
designs may be worked out. 



Fig. I 

lim- arr Lliree ways in which heads may 
be strung by a small chikl. If the child 
prefers to make other number combina- 
tions he should do so. 
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RAFFIA WINDING 

Materials : — 

Cardboard Ring. 

Plain and Coloured Raffia. 

Method 

Soak some thick strands of raffia in 
water for several hours. Take one 
strand and smooth it out flat. Hold 
one end of this strand on the front 
of the cardboard ring with the left 
thumb (Fig. 2), then wind it over the 
ring, covering the end with the first 
wrapping, and making each wrapping 
overlap the one before it. 

WHicn the ring is all covered, the 
other end should be tucked inside 
several wrapping strands and the whole 
kept in place with a strand of coloured 
raffia tied in a bow (Fig. 3). 

Picture frames may Ixi made for the 
dolTs house in raffia. 'Take a circle of 
cardboard the size of a saucer, with a 
smaller circle cut out of the centre. 
Cover this in the same way as the ring. 

A round box may be made by 
covering a ring and a circle the same 
size (with a very small hole in the 
centre) and sewing the ring on to tlie 
circle. Another covered circle may be 
used for the lid. 



Fio. 2 Img. 3 

Abf)VL* c^l^ bo scon the inothoil ol starting 
to cover a ring with raltia. Fig. 3 shows the 
ring coinplet'rd. Other things wliich can be 
done with raflia arc doscribed alx>ve. 
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Age 4. Yean 

WOOL WEAVING ON CANVAS 
Materials 

A piece of Rug Canvas. 

Thick, Coloured Wool. 

A Raffia Needle. 

Method 

Put the canvas four squares larger 
in both directions than is needed for 
the finished article Fold over two 
squares all round to make a neat edge 
Using the wool double, darn in at one 
square and out at the next all the way 
across, going through the double thick- 
ness at the ends Ihe second row of 
darning should cover the alternat* 
squares (Fig i) 

The darning can be done ill in one 
ccloui or in stripes, or coloured boidcrs 
(using the tacking stitch designs) can be 
worked by older children 
Mats, dolls' carpets, covers for blot- 
ters, kettle holders and other useful 
things can be made. 


WOOLLY BALLS 

Materials 

Cardboard. 

Scissors with rounded points 
Coloured Wool. 

Method 

Draw a circle about 3 inches across 
on the cardboard, using a cup or the lid 
of a tin Draw another circle with a 
halfpenny in the centre of this Cut 
these pencil lines with scissors Make 
two of th(‘se caidboaid ciirUs 

lake scveial strands of w(^>l Hold 
the ends in front of the cardboard with 
the left thumb and wrap the wool 
through the hole and over the edges 
(Fig 2) Work all round the circle, 
joining on new wool when necessary 
When th( hole is nearly filled up cut 
the wool as in Fig 3 on the next page 
Whin the wool is rut, put a piece of 
strong string round between the tw^o 
pieces of cardboard and tie it tightly 
Pull off the caidboards and trim the 
ball neatly with scissors 



111 

Alwne a iiait of a doll s sttii in puHis'i nl hi niK nmaui 1 hu W w )ol is usid doiihltd 

and cl laigL c\ ( d blunt m idU I he foui \cai old should (.boost lus colours hnnsi If jit should 

also have a dt limit ith a of ishat he is making iml its nsi h« ton lx !>• i^ins 



HOW TO MAKE A WOOLLY BALL 



1 ig 2 shuvvb cle irlv how to stirt making \ wooUv ball One colour or several diiiereut colours 
ma> b<* used Older children can get g(«Kl effects b> making eich round a different colour so 
that the hnibhed b dl is striped If the child makes th< ball for a young biothi r or sister, k t him 
tie It with cl istic leaMiig a long end which cm be fistcncil to biby s prmi this mikes i 

splendid pi iy thing 



bi tig 3 it can be si c n how thi woolly ball is cut The space between the cardboard, where the 
string to til th( ball gof s is also seen Two yellow balls make a chicken The legs (a piece of 
millinery win bound with mIIow wool, with the toes septrati) are inserted through the hole 
in the larger ball before the wool is lut, and the smaller ball is attached for the head. A match 

and ink spots form beak and ey*3 
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Age s Yean 

PLATTED RAFFIA 
Materials : — 

Raffia. 

Raffia Needle. 

Method 

Take three strands of raffia. Knot 
them together at the top and pin them 
down securely with a drawing pin to a 
table. Take the strand on the right, 
pass it over in front of the middle 
strand. It is the middle strand now. 
Take the strand on the left and pass it 
over in front of the middle strand. 
Then the one on the right, then the one 
on the left. 

When the plait is about 2 inches long 
add another strand to each of the three, 
and after another 2 inches add a third 
<-tT ^ 1 to each to make a thick plait 
When a now strand is added leave 
the end sticking out (Fig. i) When 
each strand is finished, add a new one 
in the same way. Make a plait several 
yards long, tie the end and clip off all 
the loose ends along its length. 

Thread a thin strand of raffia on a 
needle. Wind the end of this round the 
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thin end of the plait and secure it with 
a stitch. Cut off the knot, and coil the 
plait round on a table to make a ’ lat. 
Sew each coil through from the side as 
in Fig. 2. Do not let the stitches show. 
Cut the strands off at the other end 
to make the plait narrow gradually. 
Finish off by sevring the end down 
securely and cut off the knot. 

Coloured raffia can be plaited in with 
the other to form a border on the last 
row or two. 

Useful mats may be made in this 
way, and can be either oval or round in 
shape. 

A simple basket may be made by 
sewing two mats of equal size together, 
half-way round, at their edge. The 
handle can be a raffia plait with the ends 
knotted and fringed out to form a tassel. 

Another shape of basket may be 
made by sewing the plait round as for 
a mat until the base is the right size, 
then raising the side in the method 
described in Indian Basketry (see 
p. 387. Fig. 3). 

Dolls’ hats, and furniture for the 
doll’s house can all be made when the 
method has been mastered. 



I'lf! I shows the start ol a ralha pl.ui, with caih new piece left sticking out, to be trimmed oil 
afterwards. Fig 2 shows how the plaited rafha is sewn together. Sew through only two rounds 

at one time. 
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Fig. 3 (top). Fig 4 (Ijottom) 

I‘ig 3 (at the top) is a nice simple design with which to start The two outside lines should be 
(I'Mio hrst, and the middle line afterwards For small children, very thick cotton is desirable 
In Fig 4 the rows should be worked from the edge inw.irds 



SEWING 

Materials : — 

Crasli or any other strong material 
with a loose weave. 

Thick Sewing Cotton in two 
Colours, 

Crewel Needle. 

Method 

Thread the needle and make a knot 
in the other end of the thread. A knot 
can be made by winding the end of the 
thread twice round the forefinger of the 
left hand and taking a stitch through 
this, pulling it up tightly. 

Now start sewing along the edge of 
the material, making the stitches all 
the same length, and keeping the space 
between them the same length. The 
design marked Fig. 3 on this page is a 
good one with which to start. Fig. 4 
ran be done next. 

These designs look best with the out 
side rows in one colour and the middle 
rows in a different colour. 

Handkerchief cases, nursery table 
cloths, hems of dolls’ dresses and table 
m.its ran be ornamented in this way. 
'1 he stitch is called tacking stitch. 

If the child finds it difficult to sew on 
cloth at first, brown paper may be used. 

A mat for a hot milk glass is a 
favourite article on which to begin. 


FRAME KNITTING 
Materials : — 

A Knitting Frame. 

Thick Wool or Twine. 

Method 

A small frame for making reins can 
be made from an empty reel. Knock 
six tin tacks round one hole leaving 
most of each tack standing up. Larger 
frames can be made on the same prin- 
ciple, provided there is a space in the 
middle for the knitting, or the frames 
can be bought ready made, with wooden 
pegs instead of tacks. 

Make a loop on the end of the wool. 
Slip this over one of the pegs. Now 
wind the wool round each peg in turn, 
taking it round the back, across the 
front, round to the back again and on 
round the back of the next peg. Wind 
it all round twice. Slip the lower 
stitch over the top of the other and off 
the peg on the last peg to be wound. 
This keeps the work from unravelling. 
Now slip the lower stitch off on each 
peg all round. Wind another row of 
stitches and slip off as bef<n%. Con- 
tinue until the knitting is as long as 
required (Fig. 5). 

Break the wool off about half a yard 
from the last stitch. Thread it on a 
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needle and take each stitch off the 
frame in turn with the needle, pulling 
the wool through. 

The end can either be finished by 
pulling the thread up tightly and fas- 
tening the wool, or it can be left flat 
and the two sides sewn together. If a 
bag is to be made, make a cord with 
which to pull it up. 

Scarves, caps and tea cosies can be 
made in wool. 

Bags for tennis balls or golf balls can 
be made in twine. 

To Make Cord 

If one yard of cord is wanted, cut 
four strands (more for a thicker, fewer 
for a thinner cord) 2^ yards long. The 
cord is more even if oiu; person twists 
at each end, but it can be made by one 
pcioou alone if the end is securely 
fastened to a fixture. 

Knot the strands at both ends. Twist 
the strands between the finger and 
thumb, twisting always away from the 
body, until they are quite tight (Fig. 6). 

Double the strands, holding the 
twist midway between the two knots 
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(Fig. 7), and knot the cord under the 
two knots, which should then be cut 
off. 

Cord made in this way is useful for a 
variety of purposes. 

If it is to be used for twine bags it is 
best made of twine. 

Woollen cord is used on a great many 
knitted garments, with the ends finished 
with small woolly balls or tassels. 

Silk cord is useful for finishing 
cushion covers, tea cosies, work bags 
and many other articles. A tassel is 
the best finish for a silk cord. 

To make a tassel, take a firm piece 
of cardboard the same length as the 
finished tassel is to be. Wind the wool, 
silk or twine round this until the tassel 
seems fat enough. Bind the strands 
together at the top of the cardboard 
with the loose end of wool, and cut the 
strands through at the other end of the 
cardboard . 

(iather the strands in one hand and 
bind them together again a little below 
the top. Sew the tassel to the end of 
the cord, and trim the other end wnth 
scissors. 



This is how knitting is done on a frame. The peg that has only one stitch on it \^'as the one 
that was wound last, so the bottom stitch was taken over the top one to keep the wool from 
unravelling. The finished part is seen coming out from the space in the middle of the frame. 
Only thick wool or string should lx* \tsed on a large frame. 




MAKING CORD 





In tig 6 a rord is lx mg madt by on( person After the end h is bei ii firtnU h\i 1 tin sit inds 
an twisted to the right Cords of xn\ thickness nia> be ni'ido from quite tliiii oiu s c f s wing 
cotton or silk to thick ones in wool Ihc thin cords sewn along in edge of in iteii il make very 
good button holes if little spaces are left free at equal distances between the sewn down parts 



k 


tig 7 shows the strands twisted and doubled ready to ne tied Great care must be taken to 
hold the twist with the left hand mid-way between the ends, as is shown in the picture, otherwise 
the cord begins to twist in the wrong place and is never 'juite so even afterwards Different 
colours may be used in one cord, or strands of silk and wool, or silk and cotton look well 
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Age 6 Years 

SEWING 

Materials : — 

Cotton or Woollen Material. 

Thick Wool or Cotton Thread. 

Crewel Needle. 

Method 

This is the same as before, but now 
stitches that go up and down as well as 
those that go across can be learned. 
The designs in the illustration (Fig. i, 
p. 384) are not meant to be copied. It 
is more interesting for the worker to 
make up her own designs. 

When the article to be made has been 
decided on, choose the material and 
the colours of silk and wool to be used, 
then draw several designs in coloured 
chalks on paper and choose the one 
'judablc for the purjiose intended 
The designs in Fig. i will give some 
ideas. 

These paper designs may be used as 
friezes for tlie doll’s house, for coveiing 
cardboard boxes or for other decorative 
purposes. 

Practice will thus be gained in mak- 
ing designs to fit corners. 

It will also be a good way to gain 
ideas of colour harmony. 

Even after the selection of colour 
has been made, the choice of which is 
to be used as background and which as 
decoration is still important. A safe 
rule is that the brighter the colour, the 
smaller should be the space it occupies. 
If we look at the world out of doors we 
find that the large spaces are filled with 
browns and greens, whilst the scarlets, 
bright yellows and purples have only a 
small place. 

Shoe bags, tray cloths, curtain ends, 
chair-backs and cushions can all be 
ornamented in this way. 

WEAVING ON A FRAME 
Materials 

Stiff Cardboard. 

Ruler. 

Pencil. 

Scissors with rounded ends. 


Thick Wool in two Colours. 

Crewel Needle. 

Method 

First make the Loom on which to Weave 

Cut a firm piece of cardboard 7^ by 
9 inches. Lay a ruler along the top 
(short end). 

Put a mark at i inch and another 
mark at each i inch until 6^ inches is 
reached (12 marks in all). 

Now measure J inch down from the 
top on each side and make a mark. 
Draw a line to join these marks. 

On this second line put the first mark 
at I J inches and another at each J inch 
until 6J inches is reached. 

Draw a line from the first maik on 
the top line to the first maik on the 
second line and another fioin it to the 
second mark in the first line. Do this 
until all Ihe marks are joined. 

1 urn the cardboard top to bottom and 
maik tin* second end m the Mine way. 

With scissors, cut the matked notches 
out of both ends of the cardboard. 

Tliis is the loom. (See Fig. 2, p. ^85.) 

To Make the Shuttle 

Take a piece of cardboard 8 by 
I inches. 

( ut a notch i inch deep at each end, 
and a little slit in the side of one of 
these notches. 

To Thread the Loom 

Take a ball of wool. Leave about 
^ yard of wool at the back of the loom. 
Bring the wool forward at A. Pass the 
wool down the front of the loom, round 
the first point at the bottom, back 
across the front and round the second 
point at the top. Continue this until 
all the notches are full. There should 
be eleven strands across the front of 
the loom and no wool at the back 
except the loops roimd the points 
between the notches, and the end to tie. 

Take the wool to the back at B. 
Leave i yard and tie to the piece 
left at A. 

The strands across the front are 
called the warp. 



DESIGNS FOR TACKING STITCH 
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Pig I — Thtse dehigiis for the use of two colours on a thi»-d coloured backgiound may be used 
for other purposes besides tacking stitch PotUiy may be dccoiated with lines instead of 
stitches Wooden boxes trays etc , can be painted thus in strong colours or the designs may 
be used in weaving and basketry Some eolour combinations that were found good were 
black and white on blue, black and yellow on grey, blue and green on grey, and green and 

coral on a natural-coloured linen 
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111 iMg 1 can be seen a loom and shuttle which . 
be woven dolls' carpets in wool, mats in raffid 
When the process of \^ caving has been niastered, 
larger loom in ivood on which more im bilious 

w o\ ( 

To Thread the Shuttle 

Take the other colour of wool. 

Secure the end of it in the small slit 
on the shuttle, and wind as much on to 
the shuttle as it will hold. 

Tie the free end from the shuttle to 
the piece of wool left at the back of the 
loom. Now start weaving by passing 
the shuttle under and over the warp 
threads as in darning (Fig. 2). Care 
must be taken not to pull in the end 
threads of the warp. If this cannot be 
avoided put a knitting needle down 
each side and weave it in with the end 
thread. It can easily be pullt * out 
when the weaving is finished. Continue 
until the warp is all covered. 

The weaving threads that go across 
are called the weft, or the woof, and the 
whole fabric is called the web. 

Untie the wool at the back and slip 
the web off the loom. Darn in the 
short end of weft thread at each end 
and fill in the loops at the ends either 


iny chilli could make in cardboard On it can 
tea cosies in wool, and other ubeful things 
the child will probably feel a desire to make a 
artuhs imbi^dMiig interesting designs can l>e 
'll. 

by darning with the long ends of warp 
wool, or, if a rug is being made, with a 
fringe. 

If a fringe is to be used, cut a number 
of pieces of wool 3 inches long. Double 
one piece. Put the looped end through 
a loop in the rug and pull the two loose 
ends through the loop (as string is put 
in a luggage label). Knot one 3-inch 
piece of wool into each loop. 

The web can be woven in patterns 
by going over or under more than 
one warp thread, or by using another 
colour of wool to weave stripes. If the 
tacking stitch borders have been done 
it will be found that the patterns in 
those can nearly all be worked in 
weaving. 

Many things besides dolls’ rugs can 
be woven, such as egg cosies (on a 
smaller loom), mats or pochettes. 
Raffia, twine and silk can all be used. 
Wool woven on a twine or silk wrap 
gives good results. 


N r K MM Mil 
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Age 7 Years 

INDIAN BASKETRY 
Materials s — 

Raffia. 

Raffia Needles. 

Method 

Take three strands of raffia by one 
end. Make a loop round the first finger 
of the left hand with these and tie the 
strands together, where they cross, with 
a fourth strand (Fig. i). Pull the ends 
until the loop almost closes up. Tliread 
the fourth strand of raffia on to a needle 
and take four tight over-sewing stitches 
into the loop. Pull the ends again so 
that the loop quite closes (Fig. 2). 

The long ends from the loop are 
called the tail. Ihe strand with the 
needle is called the working thread. 

After the loop is closed, take the tail 
in the left hand and the working thread 
in the right. Wind the working thread 
once round the tail, towards the body, 
then take it over the top and forward 
d' am and pass the needle through the 


centre of the loop. Repeat thus until 
six stitches have been taken into the 
centre and the work has again reached 
the knot. 

Now cut the short threads off close 
to the knot and continue as before, 
once round the tail, but, instead of 
inserting the needle into the centre, put 
it into the space left by the twist round 
the tail on the first round. 

It will be necessary to increase a 
stitch or two on each round on the base 
of the basket. This is done by takmg 
two stitches into the same space, wind- 
ing the thread once round the tail 
between these two stitches. The extra 
stitches should be spaced at equal dis- 
tances on the round. 

Add another strand of ratha to the 
tail once in every round until there are 
eight strands (If a veiy large basket 
or a tray is being made, add strands 
until the tail is of the desired thickness ) 
When one strand m the tail is finished 
a new one must be added, as the tail 
must be kept at a uniform thickness 



Fig I 

This shows the first step in making the base of a coiled Indian basket in railia It is of 
importance that this step should be learned thoroughly, as all round baskets are begun in the 
same way, whatever stitch may be used later, and no basket can be successful without a satis- 
factory centre 
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MG 2 

111 i’lg I lour stilchcs have been taken 
into the loop sctn on the finger in Fig. i 
and the ends arc being pulled to close 
the loop 


fio 3 

this shov\s how the tail is placed when the 
sides aic to be raised The tail should b<* 
pulled rather tightly while the hrst round is 
being worked 


When the working thread is nearly 
finished, let it be added to the tail and 
take a new thread. Hold the end of 
this, with the tail in the left hand, close 
to the basket and wind it round the tail 
in the ordinary way. 

When the base is sufficiently large, 
start the sides by laying the tail on top 
of the last round instead of outside it 

(Fig. 3)- 

Continue without adding any stitches 
until the sides are of the height 
desired. 

On the la.st round taper the tail by 
cutting off the strands at intervals until 
there is only one left. Fasten t. 's down 
securely and run the working thread 
back inside the last round for about an 
inch, and cut both it and the tail strand 
off so that they do not show. 

This method is known as Lazy 
Squaw stitch, and is illustrated in 
Fig. 6. 

Another method, which is known as 
coUed Indian stitdi, is illustrated in 


Fig. 4. In this the working thread is 
brought forward over the tail and a 
stitch is then taken through from the 
bctck. Now pass the working thread 
up over the last sewn-down coil, behind 
and over the tail, and through from the 
back again. The centre is the same 
whatever method be used. 

One of these two methods should 
always be employed for the base of the 
basket, as they are very strong and 
firm. 

Two varieties which may be used 
for mats, or for the sides of baskets, 
may be seen in Fig. 5. The light part 
here is done in coiled Indian stitch, 
with four twists round the tail between 
the stitches. The border is done in Lazy 
Squaw stitch with four twists instead of 
one round the tail between the stitches. 

In working coloured borders like 
those in Figs. 6 and 7, a coloured strand 
is introduced into the tail and this is 
used instead of the working thread for 
the coloured stitches, the working 
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Fig ^ sho>^s a base in coiled Indian stitch, 
which IS perhaps the favourite stitch of 
most i^eoplo The working thre.id is wound 
about the tail and brought through the last- 
completed round Ihis makes a firm bise 


1 IG 5 — The light pirt h is bcin worked in 
coiled Indian stiUh with the thri id wnpptd 
four times round the till ind the border is 
in 1 azy Squaw with the thn id wripptd 
four times round the till 
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ITg 6 shows a basket done in Lazy Squaw 
stitrh. with a coloured border introduced 
In this stitch the coloured part shows clearly, 
as the long stitches stand out from the 
others 
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1 IG 7 Care must bt lake n to make the 
spacing tven in woikiiig a basket of this 
kind Ihe stitches on the last row should 
be counted and the design worked out on 
squared paper before the side is started. 
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Fig. 8 

This IS the completed shopping bag descnbc^l on this and the 
next page, btrong iiidtenal that is not too stiff for the passage 
of the needle should be us«'*d — hessian is i goixl choice 


thread taking its place 
meanwhile in the tail. 

Very interesting 
designs can be worked 
out in one or more 
colours. Ideas for these 
can be obtained by 
stud3dng Indian baskets 
in museums. The 
Indians dye the 
materials for these with 
the bark and roots of 
various trees, and such 
natural dyes give the 
best colours. Boiling 
raffia with onion skins, 
old tea leaves, or coffee 
grounds, and rinsing 
well afterwards, will 
give good colours. Wal- 
na... will give green in 
summer and brown in 
autumn. Lichens may 
be gathered on country 
walk'' and used to dye 
raftia. Some give green 
and .some give a lovely 
yellow. Logwood, used 
alone, or with alum, 
with iron or with am- 
monia, produces excel- 
lent colours. Oxblood 
and cudbear are also 
useful. These can be 
had from the chemist, 
but it is more interest- 
ing to find one’s owm dyeing materials 
in the woods. 

The Indians of North America make 
a great many of their household posses- 
sions in this basketry. They make 
cradles, trays and quite large chests with 
lids ; and some of their baski • s are so 
finely woven that they will hold water. 

SEWING 

Cross-stitch and over-sewing can be 
done now that tacking stitch has been 
learned. A shopping bag is a good 
article to make. 

Materials : — 

} yard Crash, 12 inches wide, with 
selvedge at both sides. 


A piece of Wide-meshed Canvas. 

Coloured Wools. 

Crewel Needle. 

Method 

Cut tw’o strips of crash, each 3 inches 
wide, across the width of the material. 
Turn a J-inch hem to the same side on 
both edges of each piece. Now fold 
each strip lengthwise with the raw edges 
turned in, and tack. 

Turn a double hem of i inch at each 
end of the other piece of crash. Tack 
these down to the right side and 
sew them on the right side, using 
coloured wool and any tacking stitches 
desired. 
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I'lr. c) 

Here >()u sch. tlie hrst row of stitches in 
p'^sition It IS most imyK)rt.uit th.it all 
t e stitches shoiiM sLuit in the same 
(liiection 'Ihis .ipplies to all cross stitch 
work 

Fold the large i)U‘< e of crash in two, 
with the sewn hems together. 

Now take a piece of canva.s the size 
of the folded bag. Tack it firmly to 
one-half of the bag on the right side. 

In working cross-stitch, bring the 
needle through from the back in a 
square near the lower left-hand corner 
of the canvas, working through both 
canvas and crash, which is now opened 
up flat. Count one square up and one 
to the right and put the needle in again 
here. Bring it out in the square to the 
left of the one where it was inserted, 
count one square up and one to the 
right, put the needle in, and bring it out 
at the next square on the left. Con- 
tinue this until the hem is reached 
(Fig. 9). All the stitches must slant 
from right to left. 

Now work down from the top and 
cover all the stitches already made 
with others slanting in the opposite 
direction, i.e., from left to right 
(Fig. 10). 


Im(« 10 

Abtjve tlic covering stitclics art sr*t’n 
This illustration shows also how tiu cam is 
IS tacked on the front put of the hig 
before the work is begun It mii-.l he him 
and quite flat 

Another row can now be \Norkfxl in 
the next spaces on the right, using 
another colour of wool. Begin two 
squares up from the end of the first 
row and stop two squares from the top. 
A third row in the first colour and the 
same length as the first row should now 
be worked on the right of the seroml 
row (Fig. 8). 

The pattern is next worked at the 
right-hand side of the bag, and then 
the threads of the canvas arc all pulled 
out, leaving only the sewing on the 
crash (Fig. 8). 

Tack and over-sew the sides of the bag 
(for over-sewing, see Plain Needlework 
section) in one of the colours already 
used. Over-sew the two strips and sew 
them securely to the two sides of the 
bag as in Fig. 8. 

Cross-stitch can also be done on 
loosely woven material, where the 
threads of the material can be counted 
and act as a guide. Initials on linen are 
often marked in this way. 



HAND 

Cross-stitch is used in working tapes- 
try. In this the design is stamped on 
the canvas or it can be copied stitch by 
stitch from a chart. The background is 
filled in afterwards. 

Long ago women were fond of 
commemorating events in this way. 
They were not taught to draw or paint 
and this was their only means of 
pictorial expression. Queen Matilda 
worked a tapestry representing fifty- 
eight scenes in the life of her husband 
William the Conqueror. Mary Queen 
of Scots and her Maries worked many 
tapestries of this sort. They were used 
as wall hangings and may be seen in 
historical buildings to this day. 

Age 8 Yean 

CANE BASKET WEAVING 

1 u'p cane is the most suitable 
material for beginners to use, as long 
lengths of uniform thickness may be 
obtained. 

For a first basket a very simple shape 
should be made, so that the whole thing 
can be done without help. 

Materials 

Pulp Cane No. 6 and No. 3. 

A pair of Scissors with rounded 
ends. 

Method 

Soak the cane for one hour. Cut 
eight stakes 20 inches long in No. 6 
cane. 

Lay four of the.se on the table from 
left to right and the other four on top 
of them to form a cross, with all arms 
of the cross the same length. Cut an- 
other .stake 12 inches long and put it 
with the .stakes at the left han ' arm of 
the cross, with the ends level. Now 
tom the cross so that the five stakes 
are at the top. 

Take a piece of No. 3 cane. This is 
called a weaver. Lay the end of it on 
top and across the four stakes that go 
from right to left. Weave it under the 
five at the top, from the left, over the 
four at the right, under the four at the 


RAFTS 391 

bottom and over the four at the left. 
In the second round take it under the 
odd stake (Fig. i), over the other four 
at the top, under the four at the ri^ht 
side, over the four at the bottom and 
under the four at the left side. Third 
round, over the odd stake and .so on 
until the weaver comes back to the odd 
stake again ; weaving is always done 
from left to right. 

Pull the stakes away from each other 
in twos and weave under and over these 
for three rounds. Now pull them away 
from each other again so that they are 
all separate. Be sure that the space 
between them is the same width. 

When the base measures 6 inches 
a:ross put it to soak again and cut 
seventeen stakes of No. 6 cane 10 inches 
long. Soak these also. 

Insert one of these stakes at the right 
Mde of each of the base stakes, pushing 
it into the base weaving as far as it will 
go. 

Gently bend all the stakes at right 
angles to the base, taking care not to 
crack the canes. Tie all the ends to- 
gether with string at the top and leave 
for half an hour. 

There is still a weaver attached to the 
base. Add another weaver by putting 
it tx'tween the two pairs of stakes in 
front of the weaver tdready there. 

Bring the back weaver over one pair 
of stakes, behind the next pair and out 
to the front. Leave it there. Take the 
other weaver. Bring it over one pair of 
slakes, behind the next pair and out 
to the front. This is called pairing 
(Fig. 2), because it is done with a pair 
of weavers. 

Do three rounds of pairing, then, 
using the two weavers as though they 
were one, and keeping the stakes still in 
pairs, weave nine rounds over one and 
under one. Working with two or more 
weavers in this way is called slewing. 

Still using the same pair of weavers, 
do three more rows of pairing and cut 
both the weavers off inside. 

Soak the basket upside down for half 
an hour. 
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1 ake any pair of stakes, and, weaving 
to the right, pass it behind one pair, in 
front of the next, behind the third and 
leave it inside. Do this until all the 
stakes are woven in, weaving the last 
pairs so that no join shows. 

Cut the ends off close inside. 

Fig. 3 shows this basket completed. 

TO MAKE A STRONGER BASKET 

Materials : — 

No. 12 Cane. 

No. 8 Cane. 

No. 4 Cane. 

A Knife and a Bodkin. 

Method 

Cut eight base stakes, 7 inches long, 
in No. 12 cane. Make a split i inch 
long in the middle of each of four of 
thcst , using the bodkin (Fig. 4). 

Take one of the unsplit stakes and 
pass it through the cut in each of the 
f(' ir split ( anes Put th( othei three in 
thi remaining space, making a cross 

'lake a long length of wcll-soakcd 
No 4 cane and bend it, not quite half- 
way along its length Hold the base 
stakes between the thumb and fingers 
of the left hand, with the split canes 
pointing up and down Put the loop 
in the No 4 cane over the top arm of 
the cross, twist the ends once (Fig. 5) 
and work two rows of painng. 

Open the stakes up into twos and 
work two more rows of pairing, then 
open the stakes agam so that all are 
separate and work another two rows in 
painng. 

Cane weaving is a craft in which great 
accuracy and attention to detail arc 
necessary. Each stake should point in 
its proper direction from the start, and 
care must be taken to maintain that 
direction throughout. 

In weaving, the fingers of the left 
h ind should always be inserted between 
the stakes, holding the weaver that has 
just been placed by the right hand 
\\ hen a new weaver is needed it should 
b< trossid above the end of the old 
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weaver behind a stake, on the inside 
It is only by giving great care to such 
details as these that good, even work 
can be produced. 

The rest of the base is to be done in 
randing. Handing consists in taking 
the weaver over one stake and under 
the next. As the number of stakes in 
this basket is even, two weavers must 
be used. These follow each other round, 
but do not cross as in pairing. 

Take the two weavers already in use. 
Take the one which finished the last 
row of pairing all round, over one and 
under one, until the second weaver is 
reached. Now take the second weaver 
all round, over one and under one, 
stopping just short of the first weaver 
Continue this until the base measures 
6 inches across. The last row must be 
done in pairing. Cut the weavers off 
and cross them. 

Cut the base-stakes dose to the 
w* aviiig 

( ut thirt\-tw() sid(-stak(s »aih 14 
111c hfs long, in No 8 < am 1 Ik m niiist 
be slyped, as in Fig (>, and thm the 
rut ends put to soak foi half an honi 

With the bodkin make a little pas- 
sage at both sides of each base-stake in 
tuin, inserting the slyped end of the 
side-stake as soon as the bodkin is with- 
drawn Gently benel the side-stakes 
until they are at right angles to the 
base. Tie them up and leave them for 
half an hour. 

Upsetting the sides is done with three 
rows of triple weaving (sometimes 
called three-rod waling). The principle 
is the same as in pairing, but three 
weavers are used. 

Insert three well-soaked No. 4 canes. 
Take the one on the left in front of two 
stakes, behind one, and out to the front. 
Always using the cane on the left, con- 
tinue to do this until the three rounds 
are completed, taking great care that 
the stakes are equidistant and that 
each points 111 its proper dncction 

Woik tiie sides in randing, using two 
weavers 'flie basket in Fig 7 has five 
rows of thrc(-ro<l waling to strengthen 
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Fig I shows tlie bt*f(iiiniiig of a Msk* t iii 
(an«* weaMrif; Note* the* position of t!ie odd 
stake* It remains j) irate fioiii tlie rest 
iiiitii tin 1 ms< of till basket is liiiished 


In* 2 shows the upsetting of the sides 
ifl»-r the side stakes haxe been inst*rtt‘d. 
lilt* weave sliown is e dhd f*airing It is 
stroiigL? th in single weaxing 



F'ig ^ —The linjshoel basket Tt would 
make' a pood waste })apei basket \ work- 
basket e»>iilel be made in the same wav 
with a wiehi base and slmitir side'-* 


TmTi 4 - I h( ( an< s aie being split to siait a 
strong base Ihe^ split must b* f\aitK in 
the midilh ot the i iilt ,ind pist loiu, 
enough to t ik< the othei tmii * in<s 
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CANE BASKET WEAVING (e) 



Pici. 5 snows nou tne weaver is staited in 
pauring. The loop must be not quite in the 
nikhlle of the weaver, so that when the 
"»ew weavers are joined on they come at 
different places. 



Fig. 6. - -Here the method of sJvpiiig cane is 
shown. Make a gradual cut, leaving half 
the thickness of the cane at the end. (^ane 
IS slyped before being inserted for stakes or 
handles. 



Fig. 7.- -The upsetting of the side of this 
basket is done in three-rod waling. There is 
a strengthening band of this before the 
border is reached. The rest is done in 
randing. 


Fig. 8 — Note how the handle is inserted 
and boriid down with the split cane. The 
piece that made the cross is bound in all the 
way acrosa, so that the handle cannot be 
pulled out. 
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it, then four rows of randing, before the 
final five rows of three-rod waling which 
make a firm foundation for the border. 

The border is worked, after the canes 
have been soaked for half an hour, by 
bending any cane in front of the one to 
the right, behind the second, in front 
of the third, and behind the fourth, 
where it is left. The first two or three 
stakes to be bent for the border must 
not be pressed too close to the side, as 
the last stakes have to be woven under 
them. All the rest must be pressed 
down as closely as possible. 

To Insert a Handle 

A basket which is to be given a handle 
should have an even number of side 
stakes. Cut one very thick cane (or 
two thinner ones) to the length of the 
h'’n!.I!- . plus twice the measurement of 
the side of the basket. Thus, if a 17- 
inch handle is wanted on u basket 
having sid<‘s 5 inches in depth, a cane 
27 inches long iiuist be cut (in Fig. 8 
two lengths of No. 12 used). 

The two ends must be slyped and 
pushed down beside two side-stak<“s on 
opposite sides of the basket, until they 
reach the base. 

Call the two points where the handle 
enters the sides A and B respectively. 

Take a piece of well-soaked split cane. 
Insert one end of it (at A) from the 
front, under the waling, and to the 
right of the handle-stake. Leave 10 
inches on the inside. Take the other 
end of the split cane, carry it across the 
waling and the handle-stake and insert 
it under the border. Bring it to the 
front again under the waling, but still 
on the left of the handle. Cross to the 
other side of the handle and ijtsert it 
under the border on the right side. 

Now carry this long piece over the 
handle to B and bind the handle dowm 
on that side in the same way. When this 
is done, continue with the same cane 
(which must be sufficiently long to 
reach the other side) and wrap it firmly 
round the handle and the piece of split 
cane until A is reached (Fig. 8). 


Push the end of the wrapping cane 
well down the side of the basket and 
fasten it down with the first end, which 
must then be pushed down the side alsu, 
behind the handle. 

SEWING 

Blanket stitch and Daisy stitch can 
now be learned. 

A pram or cot cover would be a good 
article to make. Tea cosies or hot-water 
bottle covers would also be suitable. 

Materials : — 

A piece of soft Woollen Material 
36 inches by 20 inches. 

Coloured Wools. 

Crewel Needles. 

Method 

Turn a single J-inch hem all round to 
the wrong side and tack. 

Choose a thick wool in a colour to 
harmoni e with that of the material. 
Hide tlie starting knot under the hem 
and woik all round in blanket stitch. 
This is done by holding the thread down 
with the left hand and lifting a stitch, 
with the needle pointing dovTiwards. 
Put the needle through (Fig. 9). Work 
the comer as shown. 

Ornament the cover with daisy stitch 
(see Embroidery Stitches), using one 
colour for the flowers and green lor the 
leaves, making a suitable de.sign. 

KNITTING 

The easiest way to learn to knit is to 
study the pictures, which .show each 
.step as it is done. 

Some things which it is useful to know 
cannot be shown in pictures, but they 
are very important and, as knitting is 
one of the most useful crafts known, 
they should be carefully noted from the 
.start. 

Keep the work clean when not being 
done by WTapping it in a cloth, as wool 
catches dust very easily. 

Always join wool by darning one end 
into another for about 2 inches. 

■WTien knitting a plain row, slip the 
first stitch purlwise. 
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Fig. q 

’’.hiiiket stitch in thick vsool is worked all round the pram cover shown aliove The decoration 
!«. in daisy si itch. When ]ilain blanket stitch has been learned, it is interestmjr to work alternate 
long and short stitches, but many tlilTcrcnt arrangenients niav be made. 


When knitting a purl row, slip the 
first stitch plainwisc. These make neat 
edges. 

If the knitting seems too loose, use 
smaller pins. Tliis will produce more 
even knitting. 

If the casting off is too loose, use a 
smaller pin than that used for the rest 
of the work. 

A cover for a doll’s bed is .suggested 
as a start. With 5-ply wool and No. 6 
pins cast on fifty stitches. Work as 
long as desired in garter stitch and cast 
off. 

Fig. I, To Cast On 

Hold the wool between the second 
and third fingers of the left hand, 
leaving 2 yards of wool at the back of 
the hand for every lOO stitches to be 
cast on. Twist the wool round the left 
thumb. Put the needle into this and 
knit it with the long end of wool 
attached to the ball, as if it were a 


stitch. Make another loop wdth the 
other end of wool and knit it in thi- 
same way. Cast on as many stitches 
as desired. This makes a very firm edge 
which will not stretch. 

Fig. 2, Garter Stitch 

In this stitch every row is a plain 
row, and is knitted by putting the 
needle into the stitch from the left side 
of the stitch, bringing the wool from the 
back and putting it between the needles, 
pulling the wool through with the right- 
hand needle and then slipping the stitch 
off the left-hand needle. There are four 
movements in each stitch, in, over, out 
and off. 

Fig. 3 , Stocking Stitch 

(Alternate rows of plain and purl.) 
The right side of stocking stitch is 
knitted in tlie same way as garter 
stitch. 


KNITTING (r) 



I ici ] shows liow to c ist < f\ stitches t u knitting Hurt m st m r\l clittcrciit ini thoils for this, 
but thi oin ilhislt itecl iho\e is most g uiillv us ful is it gives i g > xi firm eel g» t ire must be 
taken to Icivt sulficu nt wool ir th< h ft h uul to cast on the rcijuiud number of stitches The 
Cisting on of stit<hes for giriiunts must not lx too tight or the sti un will brc'vk the wool 



X £ J Lt. nil. I I A KIM. ^ '■t.At.^AA A '> -IS. V AS X MMK A I \ /A I \ K i«U AlAtltA'l I lAip^/l * 

tint It will lx noted that the wool is twisttd round the middle lingt i of the light hand This 
regulates the tension ind kctps tin woik tiom Ixcomiug too loose This i'^ a ns» tul stitch for 
pram or cot covers, babies clothes, jiiraptrs and many other things Both sides art alike. 
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3.— This shows the pl.iin side of stocking stitcli. iius stiicn is iisea lor uuit a.^- uw 

lie seen only on one side. For jiiini^ rs, dresses, hot-water bottle covers, cajis etc., it is useful. 
It gives a li'ghter web and stretches more easily than garter stitch and it takes less wool to work 
than the other. The finishtxl surface is smooth instead of ribbed. 



Fig. 4.— When stocking stitch is done on two neeoies cuiiy uic xuveiae 

As wUl be seen above, the needle is put into the front of the stitch from the right and the wool 
brought forward over it. In making socks and stockings the work is done on four needles con- 
tinuously, so that it is all done from the front, and there is no purl row. The wrong side looks like 

garter stitch. 
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i^iG. o. — Mere tne woric is Deing cast on. i wo stitcnes are Knittea, ana tne tirst iittca over tne 
second and slipped off the needle. Care must be taken not to make the casting off too tight. 
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Kg- 4 

This shows tho wrong side ol stock- 
ing stitch. Put the needle into the right 
of the stitch from the back, put the 
wool between the needles, pull it 
through and slip the stitch off. 

Fig. 5, Ribbing 

This is done by knitting so many 
stitches plain and so many purl. Any 
number may be used, but the smaller 
the rib the tighter the web. Two and 
two is useful. Knit two stitches plain, 
bring the wool forward from the back to 
the front, purl two stitches, take the 
wool through from the front to the 
back. Repeat to the end of the row. 
In knitting a two and two rib the 
number of stitches must be divisible by 
four. In knitting three and three rib 
the number must be divisible by six, 
and so on. 

Fig. 6, Casting Off 

Knit two stitches. Insert the left- 
iiand needle at the left-hand side of the 
first knitted stitch and .slip it over the 
second knitted stitch and off the needle. 
Knit another stitch. Lift the second 
knitted stitch over the third and so on 
to the end of the row. When only one 
stitch is left, break off about 4 inches 
of wool, draw it through the last stitch 
and pull it up, then dam the end up the 
side of the knitting where it will not 
show. 

CROCHET 

Crochet also can best be learned from 
pictures. Use a bone crochet hook for 
wool or thick silk and a steel one for 
cotton or thin silk. 

Fig. 6 shows a scarf that could be 
made by a beginner. 

With a No. 8 bone crochet hook make 
a chain, with 5-ply wool, i yard long. 
Work a row of double crochet all round 
on both sides of this, back to the start- 
ing point. 

Now work a row of treble crochet all 
round the double crochet, working only 
into the backs of the loops. 


Continue tliis, using two or more 
colours and either double or treble 
crochet, until the scarf is the desired 
width, then break off 4 inches of wool, 
pull it through the last loop and dam 
it in. 

Shawls, tea-cosies, chair-backs, caps 
and many other things can be made in 
crochet. 

Kg. I 

Chain, which is the beginning of all 
crochet. Make a loop in the end of the 
wool. Pull the wool through this loop. 
Continue to pull the wool through each 
loop until the chain is sufficiently long. 

Kg. a 

Single Crochet consists in putting the 
hook into a stitch in the chain or into 
the back loop of another stitch, putting 
the wool over the hook and pulling it 
through both loops at once, (l^ull 
through once.) 



Fig. I 

This show's the method of making chain, 
which is the beginning of all crochet. Chain 
may also be used as a draw-string for 
knitted or cnK'het garments. 


CROCHET 






Fig. i . — fn single crochet, which is shown 
above, the wool is pulled througli the loop 
only once, as the name implies. This stitch 
18 used to neaten edges, as the work is very 
firm and close. 



FiCr. 4. — In treble crochet the wool is pu 
three times thiOUgh the loop. This gives n 
long, cord-like stitch. In wool it makes a 
light and fleecy texture, but it is mostly used 
in making fancy borders for trimming 
honseliold linens, in rot ton. 



FUf. 3. -Double crochet, 111 which the wool is 
pulle<l twice through the loop, gives a very 
firm unyieMing fabric. For yokes and cuffs 
of <lresses and jumpers it is most suitable. 

It also may be uso<i to neaten edges. 



. . the wool IS 

pulled four times through the looi>. This 
gives an even lacier texture than treble 
crochet, in wool. The stitch is useful in 
making slots through which ribbon is to lu 
threaded. 


M.l* If. - VOI. VIII 
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I lO (} 

The scarf above could be made by quite a small child Very many useful things may bt mad< 
m ciochct m wool, and it is a craft which children much enjoy They must be allowed frci 
clioire of wools and must also be permitted to determine the shape of the article thcinsehts 
as otherwise this craft gives little scope for the creative instim I 


Kg* 3 

Double Crochet starts iti the same 
way as single crochet, but instead of 
the wool being pulled through two 
loops it IS pulled through one, then the 
wool is put over the hook again and 
pulled through the remaining loops 
(Pull through twice.) 

Fig. 4 

Treble Crochet. In this stitch the 
wool is put over before the hook is in- 
serted. It is then pulled through one 
loop, the wool put over again and 
pulled through two loops, the wool put 
over a third time and pulled through 
the last two loops. (Pull through three 
times.) 

Kg* S 

DouUe Treble Crochet. In working 
this the wool is put over the hook twice. 
The hook is then inserted and pulled 
through one loop, the wool is put over 


^d pulled through two loops, the wool 
is put over a third time and pulled 
through two loops, and then it is put 
over a fourth time and pulled through 
the remaining two loops (Pull through 
four times ) 

POTTERY 

Nowadays potters shape the clay on 
a potter’s wheel. Long ago, before 
people lived in houses, they had nothing 
of that sort to use and had to make 
their pots by hand. The method they 
used was very much the same as that 
employed by the North American 
Indians to make baskets, and the only 
tools they had were their own hands 
and pieces of stone, stick or bone. 

Take some clay just damp enough to 
be workable. Throw it down very hard 
on a table, pick it up and throw it down 
again. Do this a great many times. It 
is to drive all the air bubbles out of the 
clay and to distribute the moisture 


POTTERY 




1 1C* I \( tlic bottom of tins illu^tratuxi can be seen the be ginning of thiMoiJ with its ti]M.ring 
end On tin right the coil h is been sinoothe<l out in the centre I ich round must be smoothed 
as computed On the left the completed base is seen srnofithed on both sides tnmimd to in 
exae t round and leadi feir the first coil forming the side to be iddcd 



Fie* 2 shows (he raising of the sides on the base Note that each coil is joined at a different 
point The position of the hands whilst smoothing the sides is ver\ impoitant The thumb of 
the one hand should always be inside the pot to keep the clav from being pressed out of shape 
while the forefi^er of the other hand smooths the outside, and vtce versd 
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Ihis shows i pot mull. < iitirtU b\ hiii<l in toiled potttr\ witli tin l« < i ili ni put n with i 
piece of stick The smoothing of tht si h s must be dc nt witli i vtr\ ginlh in m nn I s tint 
the pressiirt <1 x s not mike the <li) thiniur iii s int j irts th in in th i 


evt nly Cut it through with a win and 
hCf that the clay ib tightly packtd to- 
gf thci and s>tick the two pieces togtthu 
again (over with a damp cloth 
Repeat this every day for two or 
three days It is called wedging the 
clay 

The clay should now be m a fit con- 
dition for use Make a long roll of clay, 
slightly thicker than the pot is to be, 
by rolluig the clay with the hand on a 
table or board The end should taper 
to a point When a long roll with no 
breaks has been made, start coiling it 
round as in the coiled basket work, 
pressing the coils close together and 
smoothing out the grooves with the 
thumb (Fig i). 

When the base is large enough and 
quite flat, turn it over and smooth the 
other side See that it is quite round 
Lay the next coil on top of the edge 
instead of alongside and break off the 
roil when the round is completed Start 
each coil in a different place, so that 
the ]oins do not come above each 


other (I ig 2 ) I li( pot must now be 
smootln (1 outsid< and iiisidi as the 
woikisdoiie tontinm until tlu pot is 
'th( light size 

A pattern can be made with a small 
pucc of stick on the outside, taking 
great care not to pnss heavily or the 
pot will be thrown out of shape (big 3) 
The pot must be left alone for several 
days to dry 

The old way of filing pottery was to 
make a wood fire, then to rake it out, 
put the pot in the middle, and cover it 
with the hot ashes, leaving it there until 
it was cold I his can be tried, or the 
pot can be fired m a kiln in a pottery 
The use of the wedging wull now be 
seen, for, if any water or air was left in 
it, the clay would sink in the firmg at 
that place and the pot would be warped 
If the pot IS to hold water it must be 
glared and fired again This second 
firing must be done at a pottery, as the 
heat to fire glaze must be much greater 
than any that can be maintained else- 
where 
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Visits to museums, where primitive 
pottery may be studied, will yield ideas 
for shapes and decoration. 

SEWING 

Some of the plain needlework stitches 
should now be learned. Using these 
(see Plain Needlework section) and tack- 
ing or other embroidery stitches make 
the apron illustrated in Fig. 4, p. 406. 

Materiak : — 

I yard Linen or Casement Cloth of 
a neutral shade. 

Sewing Cotton. 

Thick Embroidery Cottons in 
several colours. 

Sewing Needles and Embroidery 
Needles. 

Ruler. 

Thimble. 

One Button. 

Method 

Cut a 5-inch strip across the width 
of the material. 

Taking the large piece of material, 
turn a ^-inch hem down each side, then 
fold over again, making a hem i inch 
wide. Tack both sides with sewing 
cotton. 

Turn up J inch along the bottom and 
fold over again to make a hem 4 inches 
wide. Tack with sewing cotton. All 
these hems are to be turned to the right 
side. 

Choose which colours of embroidery 
cotton are to be used and work a simple 
border on both hems, on the right side 
of the material. 

Measure 4 inches up from the bottom 
hem. A crease may be made as a guide 
for the first row of tacking stitches, but 
no other guides may be used in working 
this border as the eye must bt trained 
to judge the spacing without a guide. 

Any tacking or embroidery stitches 
may be used in this border. Chain 
stitch is very effective used with tack- 
ing stitch. Blanket stitch, couching 
and herring bone stitch also arc good. 
Several colours may be used. The 
design must balance, i.e., the top and 
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bottom lines should be the same. The 
lines inside those should correspond, and 
so on into the middle line (see Fig. 5). 

Study embroideries in museums (I )ne 
by Russian, Rumanian, Czecho-Slova- 
kian and other peasants. Their colour 
groupings are always good and many 
ideas may be obtained. 

The top of the apron may be pleated 
as in the illustration, or it may be 
gathered and set into the band (in- 
structions for setting gathers into a 
band are given in Plain Needlework). 

'fhe ends of the band which come 
beyond the apron on both sides should 
be over-sewn in colour and finished with 
a button and a loop to fasten. 

PLAIN NEEDLEWORK 

There are certain seams and stitches 
that are used on all garments and 
household linens. These are described 
and illustrated here. It is important 
that the correct way of doing each 
stitch and seam should be learned at 
the beginning, and these few general 
directions carefully noted. 

The working materials ought to be 
chosen with care so that the results may 
be good. 

Use as fine a needle as is suitable for 
tl.i material. Its point should be very 
shurp (except when a tapestry needlf 
is used) and its eye just large enough to 
take the cotton or silk. A blunt point 
or a large eye would pucker the 
material. 

For plain needlework use as fine <t 
cotton or silk as is suitable for the 
material. 

Knots should never be used, except 
to start tacking or gathering. All othei 
seams should be begun by taking several 
small stitches backwards. These will 
be covered by the seam. In hemming 
they should be hidden under the hem. 
This applies also in joining thread. 

Take only a short length of cotton or 
.silk in the needle. A large one twists 
and becomes knotted. 

Use a thimble with no jagged places 
to catch threads. 



AN EMBROIDERED APRON 



Fig. 4 . — Now that the child has gained more control over the muscles, a smaller needle may be 
used, and liner sewing learned. The first article should be simple. An apron is a good choice, 
as the seams are short and the decoration keeps the work from becoming monotonous. Choice 
of materials should be left entirely to the child. If the choice later be found to be unsuitable 
more will be learned from the mistake than from advice. 
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Sit with the light coining over the 
left shoulder. Keep the back straight 
and hold the seam as near the eyes as 
is necessary. Never bend the head 
down to the seam. 

The stitches and the spacing are 
large in the illustrations, so that the 
method of working may easily be seen. 

Tacking (Fig. i) 

This is used to keep two pieces of 
material in place while they are being 
sewn together. Take small stitches 
through, with a long stitch between, 
near, but not over the place to be sewn. 
It is best to tack with cotton or silk of 
a different colour from the material as 
it shows up better and can be more 
easily removed. The tacking should be 
even, as it acts as a guide for the 

Hemming (Fig. i) 

This is the most usual way of finish- 
ing an edge. The hem must be even 
and should be tacked down before the 
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sewing is begun. The needle is inserted 
in a slanting direction up and under the 
hem. It comes out just above the edge 
of the hem and is inserted again a 1 ttle 
in front of the place where it came out. 
The thread must not be pulled tightly 
or it will pucker the material. 

Stitching (Fig. 3) 

Stitching is the firmest methovl of 
joining two pieces of material It con- 
sists in taking small stitches in a 
straight line, inserting the needle for 
each stitch at the point where it came 
out in the previous stitch. A thread 
of the material may be drawn out as a 
guide, to keep the work straight. 

Over-Mwing (Fig. 4) 

This method is most often used when 
two selvedges have to be sewn together. 
Tack them firmly in place. Take small 
stitches through both pieces of material, 
inserting the needle at the back and 
bringing it out straight through to the 
front. Insert it again for the next 


If. 
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The border above is worked largely in tacking slitchp used horizontally, vertically and 
diagonally, but there are two lines of herring bone, two of chain stitch and four of outline stitch. 
Care and judgment must be exercised in the placing of the colours. Those that differ most from 
the background should form the smaller stitches. 



PLAIN NEEDLEWORK (i) 



Fig. I shows how to tack two pieces of 
material together. Only a small stitch must 
be taken through, or the two pieces will 
pull apart. 



no. 3. — in siucniiig tne neeaie is put in 
where the thread from the previous stitch 
came out. It is important to make all the 
stitches the same length. 
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over-sewing, but it is clone over only one 
thickness of material, the edge of which is 
rolled over by the left thumb. 


Fig. 2 — In hemming, the direction of the 
needle js all-important. It must slant, as 
in tlic picture, and be inserted again in front 



Fig, 4. — The direction of the needle is 
important in over-sewing. It should point 
straight towards the bfxly as it comes 
through. Note how the stitclics slant. 



Fig. 6. — A knot is used to begin a gathering 
thread. The stitches must be of equal 
length, and of the same length as tlie .space 
between. 


408 








PLAIN NEEDLEWORK (2) 



Tig 7 shows the gith<rs pullod up 
for stroking J he end of the 

needle should Ik use 1 for this for ft ir 
f t tt inng thi ni itiriil 


hiG — Here the stroked gitlurs ire reulv to be 
sit into the band Jht\ must be t leki I into 
jKisition and then stitchi d dou n t > the b in 1 ii the 
wroi g Nidi one stiti h be ing t ikeii < vt r i leli pit it 



r 

Fig 9 shows the hrst part of a run and fell seam 
The work must next be opened up flat and a small 
hem turned down on the back piece of matenai 
ind t ickeel iii position 



Fig io — Here the hem has been sewn 
down and the finished seam is seen 
It makes a flat join an 1 is useful iii 
inakine undirik thinir 



1 It, II sho^^s the fust p lit tif a I itiich se im 
I his IS tlonc on the riL,ht side of the iniUiiil 
Ihe 1 iw teUtsare then tiiinni d is i lost to 
the SI im as possibh 
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1 It T2 In this the tinished I re luh si im is 
seen lliisseiond piitisdoni on the wion^ 
suit of tlu mite Mil llu St im is usiii 11 
elitssts bloust s ind I hildit n s 1 ithi s. 
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stitch a little in front of the place where 
it came out in the previous stitch. 

Whipping (Fig. 5) 

The stitch in this case is the same as 
in over-sewing. It is used to finish an 
edge where a hem is not desired, and 
sometimes lace is sewn on at the same 
time. Roll a small portion of the raw 
edge of the material towards the body 
between the moistened finger and 
thumb of the left hand, ^w this 
down as in over-sewing, then roll the 
next part. Never roll more than i inch 
at a time, as it comes unrolled and is 
apt to fray with too much handling. If 
lace is to be joined by this method it 
should have its straight edge laid at 
the back of the material and the 
stitch taken through both lace and 
material. 

Gathering (Figs. 6, 7, and 8) 

This must be started with a knot 
which should be fairly large and should 
be on the right side of the material. 
Small even stitches are picked up, 
keeping the line parallel with the edge 
of the material (Fig. 6). When the end 
is reached, take off the needle and make 
a knot at the end of the thread. Put 
in a pin at right angles to the line of 
gathering thread, just beyond the last 
stitch, which should be | inch from the 
end of the material. Pull the gathering 
thread up tightly and wind the cotton 
round the pin, first round the head then 
round the point (Fig. 7). 

To Stroke the Gathers. Hold the 
material with the gathered part over 
the first finger of the left hand. Take 
the needle in the other hand and pull 
it gently down between each fold of the 
material, using the eye end so as not to 
tear the material. 

To Set the Gathers. When the gathers 
have all been stroked into position, take 
out the pin, attach the right-hand end 
to the band, ^ inch from the head of the 
band with a pin, attach the other end 
in the same way to the other end of the 
band, regulate the fullness and again 


wind the cotton round the pin. Tack 
the seam in position. 

The gathering must now be stitched 
to the band, which is placed behind the 
gathers with the two right sides to- 
gether and the raw edges at the top. 
Take one stitch through each fold. 

Turn the ^-inch ends of the band to 
the inside, turning also a J-inch hem 
on the wrong side of the band itself 
(Fig. 8). Tack this down over the 
gathering thread. Over-sew the ends, 
and hem the rest of the band, taking 
one stitch between each gather. 

Run-and-Fell Seam (Figa. 9 and 10) 

Tack two pieces of material so that 
the front piece is ^ inch lower than the 
back one (Fig. 9). The right side of 
the material is inside. Run all along 
the edge of this lower piece (running is 
the same stitch as gathering, but is not 
pulled up). When this is done, trim 
the lower piece as narrow as possible, 
open up the seam, and run a finger or 
thimble along the seam on the right side. 
Now fold over a very narrow hem on the 
back piece of material. Tack it and hem 
it down neatly. This is called felling 
* (Fig. 10). It makes a neat flat seam. 

French Seam (Figs, ii and 12) 

Put the pieces of material to be 
joined with their edges meeting. Tack 
them firmly. If a thick material is to 
be sewn this should be stitched a ^ inch 
from the edge. If the material is thin 
a fine running stitch is better. This 
first seam should be done on the right 
side of the material (Fig. 11). 

Now turn the garment inside out and 
make another seam, similar to the first, 
on the wrong side of the material 
(Fig. 12). 

For flannel the first seam is stitched 
as for the first seam described above. 
Then the two raw edges are opened out 
and each is herring-boned down to the 
material (see Herring-bone). 

Sewing on Buttons (Figs. 13 and 14) 

Linen buttons may be sewn on in 
either of two ways. First by making a 



PLAIN NEEDLEWORK (3) 




iT 


1 itx 15 1 incu button dttachod with a I lo 14 — Linen button aUtched uith a 

ring of !>titchmg bultoiiholtd loop 

I u. 15 shows liow to make an ordinary I IG 16 — A buttonhole that will btaiid i 

buttonhole strain 

I I 17 L irgc buttonholed loop to take I IG 18 — Small buttonholed lo jp to take a 

I luttem hook 



Fig IQ —1 his shows how the right side of a Fig 20 shows the method of filling in the 

darn should look before the cross threads hole in darning Thick wools or cottons 

are darned in Note the loops which allow should never be used for this work as th > 

for shrinkage tear the material in working 
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Fig. 21 


Fig. 22 


A patch applied over the worn part This 
must be tacked finnly in position and 
hemmed down with small stitches 


Here is shown the worn part of the material 
cut away. The part that is left must bo 
mitred, tacked and hemmed down 


ring of stitching as in Fig. 13, or by 
taking three or four long stitches across 
the top and covering these with button- 
hole stitch as in Fig. 14, using the eye 
of the needle. 

Buttonholes (Figs. 15 and 16) 

Button stitch is the same as blanket 
stitch with stitches close together. 
Buttonholes must be cut on the 
straight and should always lie across, 
not up and down a garment. They 
must be worked as soon as they are cut 
or the edges will fray. 

Starting half-way along one side, 
work in buttonhole stitch, with the 
stitches as close together as possible 
until the end is reached. Five over- 
sewing stitches should be taken at the 
end, the second side worked, five over- 
sewing stitches taken at the other end 
and the first side completed (Fig. 15). 
The thread must be fastened off neatly 
at the back by running it under the 
backs of the stitches. 


On a buttonhole where there is a 
great strain the end where the strain 
comes should be done as in Fig. 16 
Instead of over-sewing this end several 
long stitches should be taken across and 
then these should be neatly covered 
with buttonholing 

Loops (Figs. 17 and 18) 

\^ere material is too thick to make 
a buttonhole a loop is often used. A 
pencil should be laid on the material 
and two or three .stitches taken over 
this. Take the pencil out and test 
whether the stitches are the right length 
by passing the button through them. 
The button should go through easily, as 
the loop tightens when it is being 
covered. Cover these stitches with 
buttonhole stitch, being careful to see 
before st.arting that enough thread is in 
the needle to finish the work, as it is not 
possible to join it in the middle (Fig. 17). 

A smaller loop for a hook is made 
without the pencil (Fig. 18). 




HANDCRAFTS 


Darning (Hgs. 19 and 20) 

Use fine wool or silk foi (laming, and 
work with the smallest-eyed needle that 
will take the thread. Use silk on silk 
and wool on wool. Work on the right 
side of the material. 

Run two or three rows of darning 
stitch up and down the material by the 
side of the hole, leaving a small loop at 
the turning. Darning always shrinks 
in washing, and if these loops are left 
the dam will not pucker when it shrinks. 
When the hole is reached the thread to 
cover it must be on the right side of the 
material, and the needle should be in- 
serted on the right side of the material 
on the other side of the hole (Fig. 19). 
Pick up two or three stitches on each 
side of the hole at top and bottom as 
well as at the sides. When the first 
tl. ^ods are laid, cut off the wool or 
silk, and start darning from side to 
side, filling in the hole by going alter- 
nately over and undcT the laid threads 
as well as over and iindf'i the stitches 
at the sides of the hole. The lliread is 
not fastened either at the beginning or 
end of the work (Fig. 20). 

Patching (Figs. 21 and 22) 

Take a piece of material to match the 
piece to be patched. Cut a square that 
will cover the hole and leave i inch to 
spare at all four sides. If the material 
is patterned, match the patterns on the 
patch. Turn in a J-inch hem all round 
this square, tack it firmly and hem 
down on the right side (Fig. 21). 

Turn over to the wrong side, cut 
away the worn material, slit up the 
corners to a depth of ^ inch, turn in a 
hem and sew it down (Fig. 22). 

EMBROIDERY STITCHES 
Blanket Stitch (see p. 395) 

Chain Stitch (Fig. 1) 

Hold the thread down with the left 
thumb. Take a stitch downwards from 
the place where the thread started. 
Pull the needle through. Take the next 


413 

stitch from inside llic previous one. 
1 'his IS suitabk* only for thick strands of 
silk, wool or cotton. 

Couching (Fig. 2) 

Place one or more thick threaas in 
position and sew tliem down with one 
strand of a thinner thread, taking regu- 
larly spaced stitches. This looks best 
when the couching thread is in another 
colour from the threads which are to be 
sewn down. 

Cross Stitch (sec p. 390) 

Daisy Stitch (Figs. 3 and 4) 

Hold the thread down with the left 
thumb and take a stitch like a chain 
stitch (Fig. 3). Now insert the needle 
under the loop and bring out near 
the beginning of the previous stitch 
(Fig. 4). Use thick strands of silk, wool 
or cotton for this stitch. 

Darning (Fig. 5) 

This is used in <'mbroi(l» ry to fill up 
backgrounds. It may be \vork(‘d in 
silk, wool or cotton. Lift a very small 
stitch and keej) thf^ woik n'gulai. 

Feathering (Fig. 6) 

Hold the thread dowm with the left 
thumb. Pick up a slanting stitch to the 
left of the thread, with the needle 
pointing towards the body, pull the 
needle through. Hold the thread down 
and take the next stitch to the right of 
it, slanting tow^ards the middle. This is 
generally worked in cotton thread, but 
can be done in silk. 

Fly Stitch (Fig. 7) 

Take a stitch as for feathering, but 
insert the needle in a line with the start- 
ing place of the thread. Catch the 
thread down with a small stitch as in 
daisy stitch taking the needle back to 
the right of the stitch just completed. 
This is suitable for thick thn*ads only. 

French Knots (Fig. 8) 

Work this with doubh* thread. T.ikc 



EMBROIDERY STITCHES (i) 



Fig. I. — Cham Stitch. 

Fig. 2. — Couching . — One 

Fig. 3. — • Daisy 

Fig. 4. - - Tho 

■■—The needle goes 

or more thick strands 

Stitch . — The first 

needle taken b.icl< 

back each time into 

sewn down with a thinner 

p;irt resembles one 

to the centre foi 

the last loop. 

strand. 

chain stitch. 

the next ])L-t.d. 





Fig. 5. — Embroidery Darning . — This consists of rows of 1 -Tg. O, — Feathering. Xoticc Iht 
tacking stitch, in which the stitches of one row alternate slant of the needle. It must b<. 

with the spaces in the previous row. It is used to fill in inserted each time below the 

backgrounds. end of the previous stitch. 




Fig. 7. — Fly Stitch is like daisy stitch with 
the top end open, and the stitches in a row 
instead of a circle. Two creases may be 
made in the material to keep the edges 
parallel. 


Fig. 8 .- — French Knots . — These are ofte 
used to fasten down a hem. They ar 
also used as centres for flowers, for sma 
flowers, such as forget-me-nots, or to forr 
a fruit. 
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EMBROIDERY STITCHES (2) 



1 u. y Hi mHt> boning — Ihis is a u*>efui Pit* 10 —Hetn ^tiUhtng — ilus is \crv cllcc 

stitch 111 embroidery It may bo worked tive if the other edge of the drawn threads 

Stolid III colour on the wrong side of trans- is also worked » keeping the threads in the 

pirent white in itenal to form a design same bunches (see p 416). 




1 10 II Satin stitch — 1 iG 12 — Ste^ Stitch hio 1^ Stroke Stitch is 

This IS 'i useful stitch for Itiis is sometiim ^ ^lled vtiv clfcctivc worked in 

solid trill iroidtrv 111 eitht r outline stitch it is used thick wools or riltia on 

naturil or conventional for outline embroidery, canvas It is esiv^cialK 

design Pidding iinder< and also for stems and good for geometneal 

nc itli iiiiprov* s it veins designs 



Fig 1 1 — b 'oving St%Uh -Laid thieads aie Fig 13 shows the method of weaving the 

seen alx>ve Instead of laying these, threads threads shown in Fig 14 The wiav mg may 

may be pulled out of any coarse-meshed be done over any number of gioups There 

material as for hem-stitchmg. are only two groups in the illustration 
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a ver>' small stitch with the needle, 
twist the double thicad once round the 
needle, and, holding the twist with the 
thumb, pull needle through and insert 
it under the knot. This looks best in 
silk and cotton threads. 

Herring-bone (Fig. 9) 

Thb is worked from left to right on 
tw'o parallel lines. Bring the needle to 
the front on the top line, then, keeping 
the needle under the thread, take a 
small -stitch on the lower line, then one 
on the top line. This stitch is generally 
used on flannel where a double folded 
hem is not desired. It should be worked 
in sewing silk. If a closed herring-bone 
stitch is worked, with no space between 
the stitches, a neat double row of 
stitches will result on the right side. It 
can also be used for decorative purposes 
in cotton or wool. 

Hem-stitching (Fig. 10) 

Below the hem pull out as many 
'breads as desired. Ihe number will 
vaiy according to the material used, 
moie being pulled out in finely woven 
and f( wei in a thick material. 

Tack the hem down. Pass the needle 
under three, four or fave threads, pull 
it through, then, bringing it back to the 
space it started from, take a hemming- 
stitch through the hem, bringing the 
needle out above the little cluster of 
threads thus pulled together. Silk 
thread should be used on a silk material 
and linen on linen. 

Satin-stitch (Fig. ii) 

This stitch is used to cover a space, 
the needle being in.serted close to the 
previous stitch. It can be worked eith-r 
from right to left or left to right. It is 
best worked in silk or cotton. 

Stem Stitch (Fig. 12) 

This should be worked in firm and 
fairly fine thread, as it is used for 
definite lines. Pick up a small stitch, 
always keeping the needle on the left 
of the thread and on the left of llie 
juevions stitch. 


Stroke Stitch (Fig. 13) 

This consists of single stitches taken in 
any direction the pattern may require. 
It is best worked in thick threads. 

Weaving Stitch (Figs. 14 and 15) 

Strands of thread may be worked for 
a foundation, as in Fig. 14, or threads 
may be drawn from the material. 
Divide the strands into equal numbers 
and dam them as in E'ig. 15, u.sing a 
tapestry needle. 

Borders can be worked in this way in 
blocks of alternate colours, with drawn 
threads as a foundation, or darned 
strands may be used as .slots for cord in 
drawing up bags. Thick silk, cotton or 
wool should be used for working. 

Now that we have heard about all 
these different materials and what we 
can do with them, let us consider, what 
is rarely thought of, but much more 
important, the effect that the work has 
on the worker. 

A piece of woik may be well e\« cuted 
and beautiful, but iiiih ss it is the 
unaided expression of the woiker (in 
<‘hoiee of suitable material, dioiee of 
design and the nn thod and nuans of 
working it out, as well .is the work 
itself) it IS of little value, as it has done 
nothing to strengthen the worker's 
individual powers. 

And again, no matter how beautiful 
the result is, if the work is not the very 
best that the worker can produce it 
cannot be regarded as satisfactory. 
Remember the proverb, “ The good is 
the enemy of the best,” which means 
that a person who is content to do less 
than his best will be satisfied with 
second-best all his life, making no effort 
to improve. A child should not compare 
his work with that of other chilch-en, 
but with what he could previously do. 

It is only if he trains his hands in 
this way to be the servants of his brain, 
and u.ses his intelligence, judgment, 
patience, perseverance and powers of 
observation in all his work that he will 
one day understand what is meant by 
" The joy of creation.” 



